










































































































































































































































































































































































































































































































































































































































































































































































Table 2.7 (continued)

Basic sediment pit: </= 50 barrels; </= 250 square feet

Location / Setbacks:

Pits used for disposal of oil and gas wastes may not be located in any Coastal Natural Resource Areas (CNRAS)
Freeboard: no information found

Separation: no information found

Depth of Bottom: no information found

Subbase / Subgrade: no information found

Slopes: no information found

Surface Water Diversion: no information found

Protection: no information found

Cover: ascreen, net or cover (for the protection of birds) must be used on pits and open-top tanks that are used
as skimming or collecting pits or that have a diameter >/= 8 feet & have a continuous or frequent surface
accumulation of oil (TAC Rule §3.22).

Exceptions: temporary, portable storage tanks used to hold fluids during drilling operations, workovers, or well
tests

C. Pit/ Impoundment Liner Specifications — no specs

1.

2.

RRC rules require an operator to take precautions to prevent pollution of surface and subsurface water, but
do not include specific requirements for plastic liners in drilling pits and fracture stimulation water pits.
Many operators use liners in areas where the soil is permeable. Local governments may require the use of
lined pits. (RRC, Barnett Shale Information)

With the RRC Application for Permit to Maintain and Use a Pit (Form H-11; 5/1984), the applicant must
submit:
e the data on liner material, thickness, and installation procedures if the pit will be lined

e an engineering design drawing of the pit and leak detection system if applicable OR procedures for periodic
maintenance and liner integrity check

D. Land Application Specifications — See subsection E, below.

E. Pitand Waste Removal and Disposal

1.

Prohibited Disposal Methods (TAC Rule §3.8(d)(1)): must have a permit to dispose of any oil and gas wastes
by any method.

Exceptions:

o Disposal methods authorized for certain wastes. See subsection 3, below.
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e Texas offshore and adjacent estuarine zones (TAC Rule §3.8(e)(2)(A)): Disposal of liquid waste allowed,
limited to saltwater and other materials which have been treated, when necessary, to remove constituents
which may be harmful to aquatic life or injurious to life or property.

e Deck areas on drilling and producing platforms, barges, workover units, and associated equipment shall be
curbed or drained. The containment will be treated and disposed of without causing hazard or pollution.
(TAC Rule 83.8(e)(2)(C&G)).

e Solid combustible waste (TAC Rule §3.8(¢e)(2)(D)): Burn and dispose of ashes into Texas offshore and
adjacent estuarine zones.

o Edible garbage (TAC Rule §3.8(e)(2)(D)): Dispose of into Texas offshore and adjacent estuarine zones if
consumable by aquatic life without causing harm.

e  Oil-free drilling cuttings and fluids from mud systems may be disposed of into Texas offshore and adjacent
estuarine zones at or near the surface. (TAC Rule 83.8(e)(2)(E))

e  Gas hazardous waste must be transported to and disposed of at a designated hazardous waste facility.
(TAC Rule 83.98)

e Disposal methods required to be permitted pursuant to 83.9 (disposal wells). (TAC Rule §3.9)

o Disposal methods required to be permitted pursuant to 83.46 (fluid injection into productive reservoirs).
(TAC Rule 83.46)

Time Limit for Waste Disposal & Pit Removal / Filling: See subsection E4, below.
Waste Toxicity and Disposal Method Limits:
a. Any disposal method, EXCEPT disposal into surface water: Without a permit — may dispose of

i. Fresh water condensate from natural gas that has been collected at gas pipeline drips or compressor
stations

ii. Inert and essentially insoluble gas wastes including (not limited to) concrete, glass, wood, wire

b. Land Application: Without a permit, with surface owner’s written permission — may dispose of the
following gas wastes on the same lease where generated (TAC Rule §3.8(d)(3)(C)):

ii. Everything in subsection a

iii. Water base drilling fluids, chloride conc. </= 3,000 mg/I

iv. Drill cuttings, sands, and silts obtained using water base drilling fluids, chloride conc. </= 3,000 mg/I
v. Wash water used for cleaning equipment at the well site

c. Disposal in Pit (Burial): Without a permit -- may dispose of the following gas wastes on the same lease
where generated (TAC Rule 83.8(d)(3)(A-E)):

i. Everything in subsections a and b
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Water base drilling fluids, chloride conc., >/=3,000 mg/l, which have been dewatered

Drill cuttings, sands, and silts obtained using water base drilling fluids, no chloride conc. limit

4. Specific Pit Types: Allowed Wastes, Backfill Requirements; Schedules (TAC Rule §3.8(d)(4)):

a. Completion / workover pit

Allowed wastes: dewatered completion/workover wastes, after dewatering, including: spent
completion and workover fluids and materials cleaned out of the wellbore of a well being completed or
worked over.

dewatered within 30 days; backfilled and compacted within 120 days of cessation of use

b. Reserve or mud circulation pit

iv.

Allowed wastes: drilling fluids, drill cuttings, wash water, drill stem test fluids, and blowout preventer
test fluids

with fluids with chloride conc. </= 6,100 mg/l: dewatered , backfilled, and compacted within 1 year of
the cessation of drilling operations

with fluids with chloride conc. > 6,100 mg/l: dewatered within 30 days and backfilled and compacted
within 1 year of the cessation of drilling operations

Sectioned reserve pit: treat each section as a separate pit for dewatering schedule

c. Basic sediment pits

Allowed wastes: only basic sediment from a production vessel or the bottom of an oil storage tank; no
oil or free salt water

Dewatered, backfilled, and compacted within 120 days of the final cessation of the use of the pits

d. Flare pits

Allowed wastes: only hydrocarbons designed to go to the flare during upset conditions at the well,
tank battery, or gas plant where the pit is located; hydrocarbon storage limited to 48 hours at a time

Dewatered, backfilled, and compacted within 120 days of the final cessation of the use of the pits

e. Fresh makeup water pits and fresh water mining pits

Allowed wastes: only water used to make up drilling fluid and water used for solution mining of
brine

Dewatered, backfilled, and compacted within 120 days of the final cessation of the use of the pits

f. Water condensate pits

Allowed wastes: fresh water condensed from natural gas and collected at pipeline drips or
compressor stations
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ii. Dewatered, backfilled, and compacted within 120 days of the final cessation of the use of the pits
Liquid Fraction Disposal: See subsections 1, 3 & 4 above.
Solid Fraction Disposal and Encapsulation or Application: See subsections 1, 3 & 4 above.
Pits requiring permits (TAC Rule §3.8(d)(2)):
a. Saltwater pits: sw disposal, emergency sw storage, collecting, skimming, brine, brine mining

b. other pits: drilling fluid storage (other than mud and circulation pits), drilling fluid disposal (other than
reserve pits or slush pits), washout, and gas plant evaporation / retention

F. Reclamation of Disposal Area: No information found.

2. Water Well Testing Requirements — No information found.

3. Fracturing Fluid Requirements and Fluid Use and Recycling

References:

Texas Legislature Online, 5/25/09; Texas Statutes: Natural Resources Code, Title 3: Oil and Gas;
http://tlo2.tlc.state.tx.us/statutes/nr.toc.htm

Texas Legislature Online, 5/25/09; Texas Statutes: Natural Resources Code, Title 2: Water Administration;
http://tlo2.tlc.state.tx.us/statutes/wa.toc.htm

Railroad Commission of Texas, 6/3/09; Water Use in the Barrett Shale;
http://wwwv.rrc.state.tx.us/barrettshale/wateruse barrettshale.php

Railroad Commission of Texas, 6/3/09; Barrett Shale: Water Use in Association with Oil and Gas Activities
Regulated by the Railroad Commission of Texas; http://www.rrc.state.tx.us/barrettshale/wateruse.php

Texas Commission on Environmental Quality, 6/3/09; Water Rights, Am | Regulated?;
http://www.tceq.state.tx.us/permitting/water _supply/water rights/wr_amiregulated.html

Texas Legislature Online, 6/1/09; Texas Statutes: Natural Resources Code, Title 2: Water Administration;
Texas Water Code, Chapter 11;
http://tlo2.tlc.state.tx.us/statutes/docs/WA/content/htm/wa.002.00.000011.00.htm

Texas Groundwater Protection Committee, 6/3/09; http://www.tgpc.state.tx.uss=GWManagement.htm

A. Regulations:

1.

Texas Water Code, Chapter 11: Water Rights

Texas Water Code, Chapter 28: Water Wells and Drilled or Mined Shafts, §28.011: Underground Water -
Except as otherwise provided by this code, the commission may make and enforce rules and regulations for
protecting and preserving the quality of underground water.

Texas Water Code, Chapter 36: Groundwater Conservation Districts, §36.117: Exemptions; Exception;
Limitations - (b) A district may not require any permit issued by the district for: (2) the drilling of a water well
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used solely to supply water for a rig that is actively engaged in drilling or exploration operations for an oil or
gas well permitted by the Railroad Commission of Texas provided that the person holding the permit is
responsible for drilling and operating the water well and the well is located on the same lease or field associated
with the drilling rig; or (3) the drilling of a water well authorized under a permit issued by the Railroad
Commission of Texas under Chapter 134, Natural Resources Code, or for production from such a well to the
extent the withdrawals are required for mining activities regardless of any subsequent use of the water.

4. Texas Occupations Code, Chapter 1901: Water Well Drillers, §828.151, 251, 253-256: explain driller licensing,
well log, completion, plugging requirements, notice of injurious water, and rule enforcement by GCD

5. TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3.5 Application to Drill Deepen,
Reenter, or Plug Back

6. TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3.13 Casing, Cementing, Drilling, and
Completion Requirements

7. TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3.14 Plugging

B. Fracture Fluid Reporting Requirements — No information found.
C. Fracture Fluid Use — Source Regulation and Restrictions
Definitions and Inconsistencies:

Injection supply well — water well used to supply water for activities related to the exploration or production of
hydrocarbons or minerals (TWC §36.117(1))

Rig supply well — water well used solely to supply water for a rig that is actively engaged in drilling or exploration
operations for an oil or gas well permitted by the RRC (TWC §36.117)

RRC interprets “a rig that is actively engaged in drilling or exploration operations for an oil or gas well permitted by
the RRC” to mean a drilling or workover rig and interprets “exploration operations” to include well completion and
workover, including hydraulic fracturing operations. Apparently, the Texas Department of Licensing and
Regulation (TDLR) does not.

1. Surface Water (TCEQ)

a. A Water Right, authorization from the TCEQ, is necessary to divert surface water (>10 acre-feet (3,258,510
gallons) of surface water or a term of water use that is longer than 1 year) for use in drilling and gas
production activities. (TWC, Chapter 11)

b. A Temporary Water Right is a permit authorizing </= 10 acre-feet of surface water for one year or less.
2. Ground Water

a. Saline or Brackish Water: Rig Supply Wells and Injection Supply Wells that penetrate the base of usable
quality water (RRC, Texas Department of Licensing and Regulation (TDLR))

i. Rig Supply Well (TWC, Chapter 28 & Texas Occupations Code (TOC), §1901.251)

e Agency: TDLR
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o  Driller must notify TDLR and the landowner or person having the well drilled on encountering water
injurious to vegetation, land, or other water and on determining that the well must be plugged,
repaired, or properly completed in order to avoid injury or pollution.

o Driller must ensure well is plugged, repaired, or properly completed under standards and procedures
adopted by TDLR.

Injection Supply Well
e Agency: RRC

e A permit is required to drill an injection water supply well that penetrates the base of usable quality
water. (16 TAC 83.5)

e  The supply well must be completed in accordance with Statewide Rule 13. (16 TAC §3.13)
e  The supply well must be plugged in accordance with Rule 14. (16 TAC §83.14)

Fresh water: Rig Supply Wells and Injection Supply Wells that do not penetrate the base of usable quality
water ((TDLR), Texas Water Development Board (TWDB), Ground Water Conservation District (GCD))

i. Both Rig Supply Wells & Injection Supply Wells (fresh)
e must be drilled by a licensed Water Well Driller (TDLR - TOC, §1901.151)

e Logs and other required information must be submitted to the TDLR and the Texas Water
Development Board (TWDB) of the TCEQ (TOC, §1901.251).

e Completion and plugging must comply with TDLR regulations (TOC, §1901.253).

e Anabandoned or deteriorated well must be plugged or capped within 180 days. (TOC, §81901.254 -
256). The Ground Water Conservation Districts (GCDs) can enforce the plugging regulations for
abandoned or deteriorated water wells.

e  Must submit a plugging report for a supply well to GCD and TDLR.
ii. Rig Supply Wells (TWC §36.117)
o Exempt from GCD permitting requirements
e Must be registered, equipped and maintained in accordance with GCD rules
e Drilling log must be submitted to the GCD
iii. Injection Supply Wells

e An injection water source well is not regulated as a “water well” after drilling (TOC, Chapter 1901), so
it is not regulated under §91.101 of the Natural Resources Code. (TWC §36.117(b)(2))

e Under GCD jurisdiction; GCD permit required if drilled after 9/1/1985; GCD cannot deny the permit if
the application meets GCD rules. (TWC §36.117)
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e Must be completed and plugged in accordance with TDLR rules; well plugging must be submitted to
the GCD and TDLR. (TOC, §§1901.253 — 255).

D. Recycling — Pilot Projects only (http://www.rrc.state.tx.us/barnettshale/wateruse_barnettshale.php)

1.

Fountain Quail Water Management (Jacksboro) uses a recycling process that reuses approximately 80% of the
returned fracture fluid used in the Barnett Shale play. This recycling process involves on-site distilling units
that apply heat to separate brine from water used to fracture gas formations. When water injected to fracture
formations returns to the surface, it becomes unusable due to its high salt content. Under this project, instead of
hauling unusable return fracture fluid to a disposal well, the fracture flow-back fluid is stored in tanks on
location and piped into treatment equipment. Natural gas produced on location is used to fire the distilling units
that in turn boil the returned fracture fluid and produce fresh distilled water. The distilled water can then be used
to fracture treat another Barnett Shale well. On October 30, 2006, the Commissioners authorized Fountain Quail
on a permanent basis to treat fracture flow-back fluid. As of April 26, 2008, Fountain Quail has processed over
5.7 million barrels of returned fracture fluid to recover over 4.5 million barrels of reusable water.

DTE Gas Resources, Inc. was granted authority on April 18, 2006 to conduct a pilot project to store, handle,
treat and re-use fracture flow-back water at two Barnett Shale gas well drill sites in Tarrant and/or Jack
Counties. The fracture flow-back water must be treated with on-site separation and filtration. On November 13,
2007, DTE Gas Resources has reported that they ceased the pilot project to store, handle, treat and re-use flow-
back water from Barnett Shale gas wells. DTE reported that the project was found non-viable economically.

Devon Energy Production Company, LP was granted authorization effective January 15, 2007, to perform a
pilot project to store, handle, treat and re-use fracture flow-back fluid from five to ten Barnett Shale gas well
drill sites. The fracture flow-back water must be treated with on-site separation and filtration. On October 22,
2007, Devon reported that the EMS Water Treatment System pilot project has ended. Devon has indicated that
fracture flow-back fluid was brought into the system for treatment; however, no recycled water was used to
fracture. On July 15, 2008, RRC approved Devon for another pilot project to treat and re-use fracture flow-
back fluids and produced water from Barnett Shale.

Burlington Resources and Stroud Energy were authorized in 2003 and 2005, respectively, to re-use flowback
water from fracturing operations in the Barnett shale without a permit for use in future fracturing operations or
drilling new wells.

5. Hydraulic Fracturing Operation Requirements

References:

Railroad Commission of Texas, 4/25/09; Oil & Gas Filing Checklist From Prospect to Production: Oil & Gas
Forms and Procedures; http://www.rrc.state.tx.us/forms/forms/og/checklist.php.

Texas Administrative Code, Title 16 Economic Regulation, Part 1 Railroad Commission of Texas, Chapter 3
Oil and Gas Division;

http://info.so0s.state.tx.us/pls/pub/readtac$ext. TacPage?sI=R&app=9&p dir=&p rloc=&p tloc=&p ploc=&pg=
1&p tac=&ti=16&pt=1&ch=3

A. ldentification

1.

Organization Report, P-5, and financial assurance (Rule 83.1)

Agencies: RRC, Oil and Gas Division


http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg
http://www.rrc.state.tx.us/forms/forms/og/checklist.php
http://www.rrc.state.tx.us/barnettshale/wateruse_barnettshale.php
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2. RCRA Subtitle C Site Identification Form , EPA 8700-12.
Agency: RRC, Qil and Gas Division and USEPA
B. Permitting
Agency: RRC, Oil and Gas Division (unless noted)
1. Application for a Permit to Appropriate Public Water (AKA A Water Right) (TCEQ)

a. Necessary if planning to use more than 10 acre-feet of water from any surface water source or if water use
will occur over more than one year.

b. Permit is good for 3 years.
c. Include fee
d. Include a plat

2. Application for Permit to Drill Recomplete or Re-Enter, W-1; 10/2004 (Standard Size and Shape Tract) (Rules
83.5, 83.37, 83.78)

a. fee
b. Well Location Plat, 1" = 1000’
3. Non-Standard Size or Shape Tract, W-1A; 07/2004 (Rules §3.37, §3.38, 83.78)

a. Formis in addition to W-1 for first and only well on a substandard or non-standard size or shape tract or
lease under applicable spacing and density rules; also necessary when using surplus acreage as a
substandard pooled unit.

b. fee for rule exception
4. Supplemental Horizontal Well Information, W-1H (Rules §3.37, §3.38, §3.78)
5. Supplemental Directional Well Information, W-1D (Rules §3.37, §3.38, §3.78)
6. Certificate of Pooling Authority, P-12 (Rules §3.37, §3.40)
a. necessary when pooling multiple tracts together to meet minimum drilling unit acreage requirements
b. submit with plat of each pooled unit
7. Sour Gas, H-9 (Rule 8§3.36): File in triplicate 30 days before drilling if in potential sour gas zone.
8. Application for Permit to Maintain and Use a Pit, Form H-11; 5/1984
Agency: RRC; Austin, TX and district office
a. Plat with pit location

b. County highway map (1” = 4 miles) showing pit location

10
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c. Drawing of two perpendicular sectional views

d. Lined pit — attach data on liner material, thickness, and installation procedures

e. Soil and subsoil identification and description

f.  Engineering design drawing of the pit and leak detection system if applicable OR procedures for periodic
maintenance and liner integrity check

g. Salt water storage — include justification for pit size

h. Notice of Pit Permit Application

C. Drilling

Given to:
Surface owners of tracts where the pit will be located and where the disposal will occur

Government official (ex. City clerk) of the incorporated entity within which the pit will be located or
disposal will occur

(if disposal is to be by discharge into a watercourse other than the Gulf of Mexico) Surface owners of
waterfront tracts between discharge point and ¥ mile downstream, except for those waterfront tracts
within the corporate limits of an incorporated city, town, or village

(if disposal is to be by discharge into a watercourse other than the Gulf of Mexico and one or more
waterfront tracts is within the corporate limits of an incorporated city, town, or village) City clerk or
other appropriate official

Consisting of:
A copy of the application

Statement that any protest of the application should be filed with the RRC within 15 days of the date
the application is filed with the RRC.

Delivered or mailed on or before the date the application is mailed or delivered to the RRC (Austin)
Additional notices may be required by the RRC
Publication of the Notice

The RRC may require notice publication if the applicant is unable to reach someone who must receive
notification. The form of the notice will be decided by the RRC

The notice must be published once weekly, for two consecutive weeks, in a newspaper of general
circulation in the county where the pit will be located or the disposal will occur.

Proof of publication must be filed with the RRC (Austin).

Agencies: RRC, Oil and Gas Division and TCEQ

11
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1. Request information concerning water protection requirements from the TCEQ. (Rule §3.13)
2. Drilling Fluid Pits — must be constructed, maintained and monitored in compliance with Rule 83.8.
3. Verify compliance with Rule §3.36 if in sour gas zones.

4. Inclination determinations every 500 — 1000°, starting at 500’ and a directional survey when necessary, W-12.
(Rule 83.11)

D. Cementing Casings: Surface and Intermediate / Production (Rule §3.13)
Agency: RRC, Oil and Gas Division
1. Notify RRC 8 hours before running and cementing casing. Notify RRC of problems / corrective measures.
2. File W-15.
E. Completion
Agency: RRC, QOil and Gas Division
1. Install wellhead before perforation and testing. (Rule §3.13)
2. Use tanks once completion fluids have been displaced. (Rule §3.8)
3. Certificate of Compliance, P-4; to designate gatherers (Rule 83.58)

4. Request for Clearance of Storage Tanks for Authorization of Removal of Fluids, P-8; if tanks have been filled
during testing. (Rule §3.58)

F. Testing
Agency: RRC, Oil and Gas Division
1. Notify RRC when ready to test. (Rules §3.16, §3.28, §3.31)

2. Gas Well Back Pressure Test, Completion or Recompletion Report, and Log, G-1;04/1983 (Rules §3.16, §3.28,
83.31). File with the RRC within earlier of 30 days of completion or 15 days of the absolute open-flow
potential test.

3. Gas Well Classification Report, G-5; 01/1986; and Back Pressure Curve (Rules§3.16, 83.28, §3.31, §3.53).
Submit to RRC if 4 or 1point potential test is run.

4. Statement of Productivity of Acreage Assigned to Proration Units, P-15; 05/1971 (Rule §3.31).
5. Electric Log Status Report, L-1; 01/2002 (Rule §3.16). File with completion report.
6. Notify RRC 24 hours before 72-hour deliverability test.

7. Gas Well Status Report, G-10; 09/2000 (Rules §3.28, §3.53, §3.55). Submit after testing if well is connected to
a sales line.

G. Production — Report monthly (PR) and annually (G-10) to RRC (Rules §3.27, §3.54 & 8§3.28, §3.53, §3.55)

12
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Clean-Up (Rule §3.8)
1. Reserve or Mud Pits with Chloride concentration of :

a. </=6,100 mg/L: Dewater and backfill within one year of completing drilling.

b. >6,100 mg/L: Dewater within 30 days, and backfill within one year of completing drilling.
2. Completion Pits: Dewater within 30 days, and backfill within 120 days of well completion.

Water Supply for Drilling Activities and Production: See main section 3(Fracturing Fluid Requirements and
Fluid Use and Recycling), above.

Noise and Light Impact Minimization and Mitigation
The RRC has no statutory authority over noise or nuisance related issues. These are governed by local ordinances.

Reference: Railroad Commission of Texas, 5/22/1009. Barnett Shale Information.
http://www.rrc.state.tx.us/barnettshale/index/php

Setbacks
References:

e Texas Administrative Code, Title 16 Economic Regulation, Part 1 Railroad Commission of Texas, Chapter 3
Oil and Gas Division;
http://info.sos.state.tx.us/pls/pub/readtac$ext. TacPage?sI=R&app=9&p dir=&p rloc=&p_tloc=&p ploc=&pg=
1&p tac=&ti=16&pt=1&ch=3

e Railroad Commission of Texas, 5/22/1009. Barnett Shale Information.
http://www.rrc.state.tx.us/barnettshale/index/php

Regulations, Acts, and Laws
1. TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3.37 Statewide Spacing Rule
Exceptions:

e RRC may grant exceptions to increase or decrease the minimum setbacks in order to protect life, to prevent
waste, or to prevent the confiscation of property. An application and fee are required; in some instances, a
20-day waiting period is required after exception orders are issued.

e No subdivision of property made after the adoption of the original spacing rule will be considered in
applying the spacing rule.

o A well bottomed off the lease, deviated after 4/1/1949, drilled in violation of a specific condition or limit
placed in the Rule 37 permit, or is in violation of an RRC order, will not be permitted and is not
replaceable. (An operator is not precluded from applying for approval of the bottom location of a deviated
well as a reasonable location under the current rules, provided that the vertical projection of the permitted
surface location is within the productive limits of the reservoir.)
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TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3.38 Well Densities
Exceptions:

e The spacing rules listed with their required acreage (subsection, 14 below) are not exclusive. Appropriate
acreage assignments for any spacing rule can be made by the RRC.

e RRC may grant exceptions to the density provision. An application and fee are required.

TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3. 76 Commission Approval of Plats
for Mineral Development

TAC, Title 16 Economic Regulation, Part 1 RRC, Chapter 3 OGD, Rule §3. 86 Horizontal Drainhole Wells

B. Setback Reference Point:

1.

Vertical Wells (V) — Reference point is not clearly stated, but the regulations imply that the reference point is
the surface location of the well

Horizontal Drainhole Wells (H) — All points along the horizontal drainhole (the portion of the wellbore
between the penetration point — the point where the drainhole penetrates the top of the correlative interval - and
the terminus

C. Specific Setbacks (V: TAC Rule 83.37(a)(1); H: TAC Rule 83.86) (unless noted)

Exception: If field rules exist, those distances override the distances listed.

1.

2.

private water wells: No information found.

domestic supply springs: No information found.

surface water body or wetland: No information found.

private dwellings: (RRC, Barnett Shale Information)

a. RRC - unregulated; however, for a well within the city limits, the city may enact ordinances

b. TAC Rule §3.76 — In counties with a population > 400,000 or a population > 140,000 adjacent to a county
with a population > 400,000, a property developer may obtain RRC approval of a subdivision plan that
limits drilling activity to designated sites of at least 2 acres for every 80 acres in the subdivision

c. Many mineral leases include clauses that define the minimum setback from an existing structure.
lease, property, or subdivision line: 467’

adjacent wells completed in or being drilled to the same horizon on the same tract or farm (V) (or “in the same
field on the same lease, pooled unit, or unitized tract” (H)):

a.  V:1,200° (minimum distance for 1 well/40 acres)

b. H: 1,200’ (horizontal displacement), or other between-well spacing requirement under applicable field
rules, from any point along a horizontal drainhole (HD) to any point along any other HD in another
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well, or to any other well completed or drilling in the same field on the same lease, pooled unit, or
unitized tract.

7. Setback Revisions based on drilling duration, fracturing fluid volume, and number of wells at one pad: No
information found.

Multi-Well Reclamation

References: Railroad Commission of Texas, 5/22/1009. Barnett Shale Information.
Regulations: None found.

Typical Reclamation for Multi-well Pads:

“There are no standard location shapes or sizes; each rig has its own individual “footprint.” Texas law allows an
operator the right to use as much of the surface as necessary to explore, drill and produce the minerals from a
property. Leases or ordinances may limit the amount of surface that an operator may use and dictate restoration of
the site.” (RRC, Barnett Shale Information)

NORM Regulations

The disposal of produced water by injection into a well permitted under 83.9 of this title (relating to Disposal Wells)
or §3.46 of this title (relating to Fluid Injection into Productive Reservoirs); discharge to surface waters and in
accordance with a discharge permit issued under 83.8 of this title (relating to Water Protection); and disposal of
equipment that has been decontaminated in accordance with a license issued by the TDH and that meets the
exemption criteria of 25 TAC §289.259(d) (relating to Licensing of Naturally Occurring Radioactive Material
(NORM)) are exempt from the regulations of TAC Title 16:1 Chapter 4.F §4.602

Except as provided in subsection (b) of this section, within two years of the effective date of this rule, each person
who owns or operates equipment used for production or disposal including each person who owns or operates
equipment associated with a commercial facility, as defined in 83.78 (relating to Fees and Financial Security
Requirements), shall identify NORM-contaminated equipment with the letters "NORM" by securely attaching a
clearly visible waterproof tag or marking with a legible waterproof paint or ink. Employers whose employees speak
languages other than English may add to the tag the translation of the acronym "NORM" in those languages as long
as the acronym "NORM" is also on the tag. (b) Within six months of the effective date of this rule, each person
whom the Commission has notified that the person owns or operates NORM-contaminated equipment shall, on each
lease that is the subject of the Commission notice, identify NORM-contaminated equipment with the letters
"NORM" by securely attaching a clearly visible waterproof tag or marking with a legible waterproof paint or ink.
Employers whose employees speak languages other than English may add to the tag the translation of the acronym
"NORM" in those languages as long as the acronym "NORM" is also on the tag. (TAC Title 16:1 Chapter 4.F
84.605)

Worker Protection Standards (TAC Title 16:1 Chapter 4.F §4.608)

a. Any employer of persons engaged in activities involving the disposal of oil and gas NORM waste shall
comply with applicable provisions, as determined by TDH, of 25 TAC §289.202 (relating to Standards for
Protection Against Radiation from Radioactive Material) adopted effective October 1, 2000, including but
not limited to:

i. (1) implementing a radiation protection program as provided in 25 TAC §289.202(e);

15



Vi.
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Table 2.7 (continued)

(2) controlling the occupational dose to all employees as provided in 25 TAC §289.202(f) - (m);
(3) conducting surveys and monitoring as provided in 25 TAC §289.202(p) and (q);

(4) assuring respiratory protection and implement controls to restrict internal exposure in restricted
areas as provided in 25 TAC §289.202(v) - (x);

(5) posting signs and labels as provided in 25 TAC §289.202(z) - (dd);

(6) keeping records of radiation protection programs and of special exposures as provided in 25
TAC §289.202(1l) - (nn), (pp) - (rr), and (vv); and

(7) keeping reports as provided in 25 TAC §289.202(ww) - (zz) and (aaa).

D. Disposal Methods (TAC Title 16:1 Chapter 4.F §4.614)

a.

Disposal of oil and gas NORM waste other than produced water by discharge to surface or subsurface
waters, as defined in §3.8 of this title (relating to Water Protection), shall be prohibited. Disposal of oil and
gas NORM waste by spreading on public or private roads also shall be prohibited. (TAC Title 16:1 Chapter
4.F §4.611)

A person may dispose of oil and gas NORM waste by placing it between plugs in a well that is being
plugged and abandoned, provided that:

Vi.

Vil.

(1) No person may dispose of oil and gas NORM waste at a lease or unit other than the lease or
unit where the oil and gas NORM waste was generated unless prior to commencement of disposal
operations, the surface owner of the lease or unit where the disposal occurs provides written
consent for the disposal.

(2) The oil and gas NORM waste shall be placed in the well at a depth at least 250 feet below the
base of usable quality water in compliance with §3.14 of this title (relating to Plugging).

(3) If the oil and gas NORM waste is encased in a tubing string, the tubing shall be: (A) placed,
not dropped, in the well; and (B) left with an assembly that allows ready retrieval, if the string is
not secured in cement.

(4) A cement plug shall be set immediately above the oil and gas NORM waste and the plug shall
be either: (A) above a cement retainer; (B) above a cast iron bridge plug; or (C) tagged to locate its
position.

(5) The cement of the surface plug shall be color dyed with red iron oxide.

(6) A permanent marker that shows the three-bladed radiation symbol specified in 25 TAC
8289.202(z) (relating to Standards for Protection Against Radiation from Radioactive Material),
adopted effective October 1, 2000, without regard to color, shall be welded to the steel plate at the
top of the well casing.

(7) The operator shall state on Form W-3A, Intent to Plug and Abandon: (A) the physical nature
(such as pipe scale, contaminated soil, basic sediment, equipment, pipe, pumps, or valves) of the
oil and gas NORM waste; (B) the volume of oil and gas NORM waste; (C) the radioactivity level
of the oil and gas NORM waste (in pCi/g of Radium-226 combined with Radium-228 and any
other NORM radionuclides for soil or other media (such as pipe scale, contaminated soil, basic
sediment, etc.), or in uR/hr for equipment (such as pipes, pumps and valves); (D) the operator(s)
of the lease, unit, or facility at which oil and gas NORM waste was generated; and (E) the
source(s), if known, of the oil and gas NORM waste by Commission district; field; lease, unit, or
facility; and producing formation.
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viii. (8) If the oil and gas NORM waste is encased in tubing, the operator shall state on Form W-3A,
Intent to Plug and Abandon: (A) the size, grade, weight per foot, and outside diameter of the
tubing; (B) the subsurface depth of both the top and bottom of the tubing; (C) the diameter of the
retrieval assembly; and (D) whether the tubing is free in the hole or is secured by cement, a bridge
plug, or a cement retainer.

iX. (9) The operator shall submit Form W-3A to the Commission’s district office for the location of
the oil and gas NORM waste disposal site.

(c) Burial. Except as otherwise provided in this subsection, a person may dispose of oil and gas NORM
waste by burial at the same site where the oil and gas NORM waste was generated, provided that, prior to
burial, the oil and gas NORM waste has been treated or processed such that the radioactivity concentration
does not exceed 30 pCi/g Radium-226 combined with Radium-228 or 150 pCi/g of any other NORM
radionuclide within the treated or processed waste. Such treatment or processing, if it occurs at the disposal
site, is considered to fall within the definition of disposal because it is necessary to facilitate disposal. This
subsection does not authorize any person to bury NORM-contaminated equipment.

(d) Landfarming. A person may dispose of oil and gas NORM waste at the same site where the oil and gas
NORM waste was generated by applying it to and mixing it with the land surface, provided that after such
application and mixing the radioactivity concentration in the area where the oil and gas NORM waste was
applied and mixed does not exceed 30 pCi/g Radium-226 combined with Radium-228 or 150 pCi/g of any
other radionuclide.

(e) Disposal at a licensed facility. A person may dispose of oil and gas NORM waste at a facility that has
been licensed by the United States Nuclear Regulatory Commission, the State of Texas, or another state if
such facility is authorized under its license to receive and dispose of such waste.

(F) Injection. Injection of oil and gas NORM waste that meets exemption criteria of 25 TAC §289.259
(relating to Licensing of Naturally Occurring Radioactive Materials (NORM)), as a result of treatment or
processing at a facility licensed by the TDH (hereinafter referred to as a "specifically licensed facility") into
a well permitted under §3.9 of this title (relating to Disposal Wells) is authorized under this section,
provided that the requirements of this subsection are met.

i. (1) Prior to injecting treated or processed oil and gas NORM waste, the operator of the injection
well shall notify the Commission in writing that the operator plans to inject oil and gas NORM
waste that meets the exemption criteria of 25 TAC §289.259 as a result of treatment or processing
at a specifically licensed facility. The operator shall include a copy of the TDH license for each
facility where oil and gas NORM waste that will be injected is treated or processed in order to
meet the exemption criteria of 25 TAC §289.259.

ii. (2) Prior to injecting oil and gas NORM waste that has been treated or processed to meet the
exemption criteria of 25 TAC §289.259, the injection well operator shall verify that the waste
meets the exemption criteria by obtaining from the specifically licensed facility documentation
regarding NORM surveys or other analyses conducted to ensure that the treated or processed oil
and gas NORM waste meets the exemption criteria of 25 TAC §289.259.

If oil and gas NORM waste exceeds 30 picocuries per gram (pCi/gm) or less of radium-226 or radium-228 in: (1)
soil, averaged over any 100 square meters (m?) and averaged over the first 15 centimeters (cm) of soil below the
surface; or (11) other media; or (ii) 150 pCi or less per gram of any other NORM radionuclide in: (I) soil, averaged
over any 100 m?and averaged over the first 15 cm of soil below the surface, provided that these concentrations are
not exceeded; or (I1) other media, provided that these concentrations are not exceeded, it is then subject to the
regulations of 25 TAC §289.259.

Equipment, buildings, and structures contaminated with NORM in excess of the levels set forth in
subsection (w) of this section and equipment not otherwise exempted under the provisions of subsection
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(d)(2) and (3) of this section shall not be released for unrestricted use. The decontamination of equipment,
buildings, and structures as described in subsection (i)(2) of this section shall be performed only by persons
specifically licensed by the agency or another licensing state to conduct such work, including contractors of
a general licensee, except that a general licensee or a contractor under the control and supervision of a
general licensee can perform routine maintenance on equipment, buildings, and structures owned or
controlled by the general licensee. (Maintenance that provides a different pathway for exposure than is
found in daily operations and that increases the potential for additional exposure is not considered routine.)
Persons conducting activities specified in subsection (i)(2) of this section and working as a contractor under
the control and supervision of a general licensee must possess a specific license issued by the agency in
accordance with subsection (k) of this section.

i. Section (i) decontamination description:

1. 1) Unless otherwise exempted under the provisions of subsection (d) of this section or
licensed under the provisions of §289.252 of this title, the manufacture and commercial
distribution of any material or product containing NORM shall be specifically licensed in
accordance with this section or in accordance with the equivalent requirements of another
licensing state.

2. (2) Persons conducting deliberate operations to decontaminate the following shall be
specifically licensed in accordance with the requirements of this section: (A) buildings
and structures owned, possessed, or controlled by other persons and contaminated with
NORM in excess of the levels set forth in subsection (w) of this section; or (B) equipment
or land owned, possessed, or controlled by other persons and not otherwise exempted
under the provisions of subsection (d) of this section.

3. (3) Unless otherwise exempted in accordance with subsection (d) of this section, persons
receiving NORM waste from other persons for storage or processing or persons who
process NORM for other persons at temporary job sites shall be specifically licensed in
accordance with the requirements of this section.

4. (4) Spinning pipe gauge licensees performing reclamation activities shall obtain specific
authorization to perform NORM decontamination on pipe. Alternatively, spinning pipe
gauge licensees may survey tubing before reclamation activities are performed. If the
exposure rate on the outside of a pipe, measured at any accessible point, is greater than 50
MR/hr, then the spinning pipe gauge licensee shall obtain a NORM decontamination
license. If the exposure rate of the pipe measures less than 50 pR/hr, a spinning pipe
gauge licensee may perform the scale removal activity without additional authorization
on their license.

(3) The handling or processing by a general licensee of NORM-contaminated materials not otherwise
exempted from the requirements of this section for the purpose of recycling is authorized by the agency if
the radiation level 18 inches from the NORM-contaminated material does not exceed 2 millirem per hour
(mrem/hr).

(4) The transfer of NORM not exempt from the requirements of this section from one general licensee to
another general licensee is authorized by the agency if the: (A) equipment, buildings, and structures
contaminated with NORM are to be used by the recipient for the same purpose or at the same site; (B)
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materials being transferred are ores or raw materials for processing or refinement; or (C) materials being
transferred are in the recycling process.

(25TAC 25 TAC §289.259 (f))

10. Storm Water Best Management Practices for Sites with Greater Than 1 Acre of Total
Disturbance

References:

e Texas Administrative Code, Title 16 Economic Regulation, Part 1 Railroad Commission of Texas, Chapter 3 Oil and
Gas Division;
http://info.s0s.state.tx.us/pls/pub/readtac$ext. TacPage?sI=R&app=9&p _dir=&p rloc=&p tloc=&p ploc=&pg=1&p
tac=&ti=16&pt=1&ch=3

e Railroad Commission of Texas, 5/22/1009. Barnett Shale Information.
http://www.rrc.state.tx.us/barnettshale/index/php

General: “The Commission’s regulations ensure the quality of waters (and land) that could be potentially
impacted by an oil and gas operator’s activity. The Commission’s current rules defines ‘pollution of surface or
subsurface water’ broadly: ‘The alteration of the physical, thermal, chemical, or biological quality of, or the
contamination of, any surface or subsurface water in the state that renders the water harmful, detrimental, or
injurious to humans, animal life, vegetation, or property, or to public health, safety, or welfare, or impairs the
usefulness or the public enjoyment of the water for any lawful or reasonable purpose.”” (RRC, Barnett Shale
Information)
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Table 2.8
Fort Worth, Texas Regulatory Survey

Agency: City of Fort Worth, Texas

Regulations, Acts, and Laws:

References:

City of Fort Worth Ordinance Number 18449-02-2009

Code of Ordinances, City of Fort Worth, Texas, Chapter 15, Article 11

City of Fort Worth, Gas Wells, 5/23/2009. http://www.fortworthgov.org/gaswells/

http://www.fortworthgov.org/gaswells/

City of Fort Worth, Texas, Code of Ordinances, Part I, Chapter 15, Article I, §815-34 — 15-40;
http://www.municode.com/resources/gateway.asp?pid=10096&ekmensel=c582fa7b_21 0 btnlink

City of Fort Worth, Texas, Code of Ordinances, Part Il, Chapter 15, Article 1l, §§15-42 — 15-45;
http://www.municode.com/resources/gateway.asp?pid=10096&ekmensel=c582fa7b_21 0 btnlink

1. Pit/Impoundment Specifications and Drill Cutting, Waste, and Liner Disposal

A. Regulations:

1.

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 3) Closed Loop Mud Systems (CLMS):
required for all drilling and reworking operations for all gas wells

Exceptions:

e Gas wells on an open space of >/= 25 acres with no operations within 1000 ft. of a Protected Use (PU) -
residence, religious institution, hospital building, school, or public park — may use a lined earthen pit.

e Lined earthen mud or circulating pits may be used for gas wells permitted prior to January 2009.
(Ordinance Number 18449-02-2009, § 15-42, A. 27)

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 27) Pits: requirements for pits used for
drilling and completion operations

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 5) Discharge: may not deposit or
discharge any refuse, including wastewater or brine, from any gas operation into or upon any public roads, lots,
drains, sewers, or ditches without City permits, any body of water, any private property

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 16) Fracturing Operations: well cannot
flow or vent directly to the atmosphere without first passing through separation equipment or into a portable
tank

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 17) Freshwater Fracture Ponds vi: Pit
Requirements

Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 39) Waste Disposal
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Ordinance Number 18449-02-2009, § 15-42, A. On site Requirements: 27) Pits: Requirements for pits used for
drilling and completion operations

B. Tank Requirement

1.

2.

3.

Required when a CLMS is required (8§ 15-42, A. 3&27)
Required during fracturing for separation and storage to prevent direct flow or venting (8 15-42, A. 16)

Liquid hydrocarbon storage: portable, closed, steel, storage tanks that meet API standards; must have vent line,
flame arrester, and pressure release valve and must be enclosed by a fence (8§ 15-42, A. 39)

C. Pit Construction Specifications

1.

2.

Volume: No information
Location / Setbacks:

a. Fresh water pits: may not be placed in any city-recognized drainage way, FEMA floodplain or floodway,
existing city rights-of-way or city easements (8§ 15-42, A. 17)

b. Fracture ponds located on a tract of land not adjacent to a gas drilling pad site shall be located in
agricultural (AG), light industrial (1), medium industrial (J), and heavy industrial (K) zones

c. Drill pits may not be in a floodplain without a floodplain development permit from the Transportation and
Public Works Department.

Freeboard: No information

Separation: No information

Depth of Bottom: No information
Subbase / Subgrade: No information
Slopes: No information

Surface Water Diversion: No information

Protection: fresh water fracturing pit must be enclosed with open design chain link, black or dark green fencing
on all four sides. (§ 15-42, A. 17 vi)

Drill pits will be fenced on all open sides during drilling operations and enclosed with a chain link fence on all 4
sides after drilling operations have ceased, (8 15-42, A. 27 vi)

10. All drill pits must be approved by the City.

D. Pit/Impoundment Liner Specifications: Freshwater fracture pits shall not be lined with a synthetic, impervious
liner. (8 15-42, A. 17 vi)

Exception: Approved by the city gas inspector.

1. Coefficient of Permeability: No information



2.

3.
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Thickness / Strength: No information

Composition: No information

4. Seams: No information

E. Land Application Specifications

1.

2.

5.

6.

Requires city permits / Gas Inspector’s approval

may not deposit or discharge any refuse, including wastewater or brine, from any gas operation into or upon
any public roads, lots, drains, sewers, or ditches without City permits, any body of water, any private property
(8 15-42, A. 5)

Location: No information
Depth to Seasonal High GW Table: No information
Subgrade: No information

Slopes: No information

F. Pitand Waste Removal and Disposal

1.

General waste regulations (8 15-42, A. 39):

a. All disposals must follow the Texas Railroad Commission (TRC) rules and other appropriate local,
state, and federal agency rules (including air and water pollution control regulations).

b. Waste transported to an off-site facility at least every 30 days (unless otherwise directed by TRC).
Water stored in tanks shall be removed as necessary.

Existing liners - shall be removed when a fresh water pit is reworked, enlarged, restored or altered. (§ 15-42,
A. 17 vi).

Waste Toxicity Limits:

Disposal in Pit: No oil and gas waste by-products or salt water shall be allowed in the fresh water fracture pit.
(8§ 15-42, A. 17 vi).

Land Application: City permit required
Liquid Fraction Disposal

a. using a fresh water pit for the disposal of liquids other than fresh water requires city permits / Gas
Inspector’s approval.

b. may not deposit or discharge any refuse, including wastewater or brine, from any gas operation into or
upon any public roads, lots, drains, sewers, or ditches without City permits, any body of water, any
private property (8 15-42, A 5)
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c. No flowback water produced by fracture operations shall be placed in an open pit without a state
permit submitted to the Gas Inspector

7. Solid Fraction Disposal and Encapsulation or Application: No information
8. Liquids and Solids

a. all drill pits and contents must be dewatered, backfilled and compacted following the state-wide rules
of the Railroad Commission

b. no drill cuttings, rotary mud, or wastewater generated during drilling operations may be buried on site
unless permitted by the Railroad Commission and approved by the City after a pre-burial test

Reclamation of Disposal Area: The operator and surface owner shall have an agreement providing for the
maintenance and operation of a fracture pit when the pond is no longer in use by the operator, or the operator will
return the property to its pre-pit condition. (8 15-42, A. 17 vi).

Water Well Testing Requirements
Regulations: Ordinance Number 18449-02-2009, § 15-42, A. 18) Fresh Water Wells i.
Pre-Drilling Testing Requirements:
1. Quality: water analysis for existing fresh water wells within 500’ of the gas well
2. Quantity: measure flow rate for existing fresh water wells within 500’ of the gas well
Pre-Drilling Testing Recommendations: NA.
Post-Drilling Testing Requirements:
1. Quality: water analysis for existing fresh water wells within 500" of the gas well
2. Quantity: measure flow rate for existing fresh water wells within 500’ of the gas well
Post-Drilling Testing Recommendations: NA
Fracturing Fluid Requirements and Fluid Use and Recycling - No information
Hydraulic Fracturing Operation Requirements
Regulations: Ordinance Number 18449-02-2009, Chapter 15, Article 11, Division V, VII
Gas Well Permit (and permit fee)
1. Expires if drilling has not begun within 365 days

Exceptions: extended for another 365 days (by Gas Inspector) if:

e prove there are no new PUs within 600’

o requested before expiration date of original permit
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e new extended expiration is not beyond the expiration date of the current Texas Railroad Commission
permit

2. Required for the drilling of each additional well at a MWS under the original MWS

3. Includes:
a. property location description; map showing proposed routes; and surveyed, detailed site plan
b. city-wide road maintenance agreement

c. location and description of all improvements and structures and the owners (addresses) within 600’ of the
well (structures) or drill site (owners).

d. erosion control and grading plan (city-approved)
e. water source description
f.  Storm Water Pollution Prevention Plan

g. determination by the Texas Commission on Environmental Quality (TCEQ) of the depth of usable quality
ground water

h. insurance and security requirements

i. city reviews and approvals

j. fracture pond permit / approval

k. surface reclamation plan

I.  proposed pipeline route

m. noise management plan

n. approved Railroad Commission drilling permit and attachments

Written notice to city Gas Inspector and sign posted at least 10 days before reworking a well with a rig (incl. fracture
stimulation)

Drilling Notice to Gas Inspector 48 hours before drilling operations, fracture stimulation, work over or servicing
operations (§15-42 A3)

Flood plain Development Permit (waiver)
1. Necessary if proposed site is within a FEMA floodplain or floodway
2. Agency: City of FW Transportation and Public Works Department

Multiple Well Site Permit (MWSP): operator may request MWSP when he submits an application for a single well
permit

1. All setback measurements made from pad site boundary line
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2. Must include information about all parcels within 1000’ of the MWS
3. Gas Well Permit required prior to drilling each additional well
4. All additional wells on a MWS must comply with all regulations

Exception: Subsequent wells on permitted MWS need no variance / waiver for distance setback from PU, but
no well closer than 300’ from PU or public building

No variance or waiver for a distance setback is required
Notifications:
1. Publish newspaper notice for initial gas well permit (see also section 15-36 of above ordinance)
2. Include in notice if a MWS Permit has been filed
3. Post signage at site prior to activity
Gas Drilling Review Committee (GDRC) application review required if:
1. City Council waiver required
2. Non commercial truck routes are involved
3. Application involves pipelines or pipeline facilities in a private residential area.
Blowout Prevention
Closed Loop Mud Systems

Exception: Gas wells on an open space of >/= 25 acres with no operations within 1000 ft. of a Protected Use (PU) -
residence, religious institution, hospital building, school, or public park — may use a lined earthen pit.

Noise and Light Impact Minimization and Mitigation
Regulations:

1. Ordinance Number 18449-02-2009, § 15-42, A. On Site Requirements
2. Ordinance Number 18449-02-2009, § 15-42, B. Noise — Gas Wells
By Activity, Noise and Light:

1. Drilling and Operating — conducted to minimize vibration and in accordance with best accepted practices for
gas production. Equipment (incl. gas lift compressors) shall be constructed and operated to minimize vibration
and annoyances. Proven technological improvements will be used if they minimize vibration. (§ 15-42, A. 8 &
19)

2. Fracturing — conducted between 6:00 a.m. and 7:00 p.m. (815-42, A. 16 i)

3. Flowback Operations - Exempt from work hour restrictions (815-42, A. 16 iii)
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4. Well Testing

5. Flaring site (815-42, A. 29)
a. must be performed at least 300° from any building that is not part of the site
b. screen flame to minimize disturbing effects to adjacent property owners

6. Drill Stem Testing - conducted between 6:00 a.m. and 7:00 p.m. (815-42, A. 7)

7. Construction Activities (excavation of , alteration to, or repair work on any access road or pad site) - conducted
between 6:00 a.m. and 7:00 p.m., Mon - Sat, not on Sunday (815-42, A. 7)

8. Truck deliveries — limited to 6:00 a.m. to 7:00 p.m., Mon — Sat, except in cases of fires, blowouts, explosions,
and other emergencies and instances when the delivery of equipment is necessary to prevent the cessation of
drilling or production.

9. Mobilization and Demobilization — prohibited before 9:00 a.m. and after 6:00 p.m. on Sundays (§15-42, A. 25)

10. Workover operations (work after a well’s completion to secure, restore, or increase production) - restricted to
6:00 a.m. to 7:00 p.m., Mon — Sat (815-42, B. 5)

11. Sunday Work Allowances and Hours - Only mobilization, demobilization, and advancing the borehole will be
allowed on well sites on Sundays. Sunday hours are restricted to 9:00 a.m. to 6:00 p.m. (§15-42, A. 25 & 42)

C. Noise:
1. A Gas Well Permit requires the submission of a noise management plan that
a. ldentify noise impacts

b. Establish the Ambient Noise Level (ANL) — continuous, 72-hour, pre-drilling measurement including
at least one 24-hour reading over a Saturday or Sunday

c. Detail mitigation

2. Noise Level increase limits (measured at Protected Use receptor’s property line, the closest exterior point of the
PU structure or inside the PU structure)

a. 6:00a.m.to7:00 p.m., Mon — Sat (day): 5 decibels over ANL
b. 7:00 p.m. to 6:00 a.m., Mon — Sat (night): 3 decibels over ANL (includes night flowback operations)
c. Fracturing Operations (day only): 10 decibels over ANL
3. Adjustments to the noise standards/levels in subsection 2 may be permitted intermittently in accordance with
the following:
a. Permitted increase: 10 dBA for 5 minutes (cumulative) during any 1 hour

b. Permitted increase: 15 dBA for 1 minute (cumulative) during any 1 hour

c. Permitted increase: 20 dBA for less than 1 minute (cumulative) during any 1 hour
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Noise Standards based on frequency (measured at Protected Use receptor’s property line, the closest exterior
point of the PU structure or inside the PU structure)

a. May not cause noise which creates pure tones where 1/3 octave band sound-pressure level in the band
with the tone exceeds the arithmetic average of the sound-pressure levels of 2 contiguous 1/3 octave
bands by 5 dB for center frequencies of 500 Hertz and above, and by 8 dB for center frequencies
between 160 and 400 Hertz, and by 15 dB for center frequencies less than or equal to 125 Hertz; or

b.  Creates low-frequency outdoor noise levels that exceed the following dB levels:
16 Hz octave band: 65 dB
32 Hz octave band: 65 dB
64 Hz octave band: 65 dB
Specific Equipment Limitations:
a. Compressor Stations:
i. Max, permitted, sound levels for all permanent compressors by Zone classification
e Industrial: 75 dBA day / 65 dBA night
e Commercial: 65 dBA day /55 dBA night
e Residential: 55 dBA day / 50 dBA night
e Boundary between 2 zones: lower noise level std applies

ii. May raise ANL by showing that the actual ambient is greater than allowed. Actual ambient
(measured at the property line of the noise creator) becomes the new ambient for the location.

Exception: residential zoning — requires a special exception by the Board of Adjustment to
raise the ANL

Noise Monitoring:

a. The exterior noise level generated by operations of all gas wells located within 600 feet of a protected
use shall be continuously monitored, to ensure compliance.

b. If acomplaint is received by either the operator or the gas inspector from any protected use the
operator shall, within 24 hours of naotice of the complaint, continuously monitor the exterior noise level
generated by the operations for 72 hours.

Mitigation: Acoustical blankets, sound walls, mufflers or other alternative methods as approved by the gas
inspector and the city fire department

Non-compliance: If the operator is in compliance with the noise management plan, and a violation still occurs,
the operator will be given 24 hours from notice of non-compliance to correct the violation before a citation is
issued. Additional extensions of the 24- hour period may be granted if the source of the violation cannot be
identified.
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Light: Well site and drill rig lighting, to the extent practicable and safe, shall be directed downward and internally
to avoid glare on public roads and adjacent dwellings and buildings within 300°. (815-42, A. 24)

Setbacks

Regulations:

1. Ordinance Number 18449-02-2009, Chapter 15, Article 11, Division V, §15-34, L. Multiple Well Site Permit
Exceptions:

2. Ordinance Number 18449-02-2009, Chapter 15, Article I1, Division VII, 815-42, A. 18
Exceptions:
e the owner or Protected Use (PU) has given consent
o City grants variance

3. Ordinance Number 18449-02-2009, Chapter 15, Article Il, Division VII, §15-42, C.

Setback Reference Points:

1. well pad boundary line for multiple well sites (MWS) (unless noted) (§815-34, L)

2. well bore center at ground surface, in a straight line, to the closest point of the building, item or boundary for
single well sites

Specific Setbacks from (Distances measured from the well bore, in a straight line, to the to the closest exterior point
of any object listed, unless otherwise noted):

1. all existing fresh water wells: 200" (from closest well bore to the fresh water well bore)
Exceptions:

o may drill a fresh water well to supply water for drilling and completion operations within 200” of well bore.
The supply well is excluded from the 200" setback for future wells on the permitted pad site.

o unless the water well owner has signed a waiver

2. domestic supply springs: no information

3. surface water body or wetland: no information

4. private dwellings: see 7, this subsection

5. Protected Use (residence, religious institution, hospital building, school, public park):
a. 600’ from pad boundary for multiple well site or from well bore for single well site

Exception:
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e Measurement from a wellbore to a school not located within another Protected Use shall be from
the school’s property line.

e City Council waiver or notarized waiver granted by all PU owners within 600" of the proposed
well, but setback never less than 300°.

b. Subsequent wells on permitted MWS need no variance / waiver for distance setback from PU, but no well
closer than 300° from PU or public building

6. Public Building: 300’, never less

7. Habitable Structure: 200’

8. building accessory to, but not necessary to, the operation of the well: 100’
9. any property line or outer pad site boundary: 75’

10. storage tank or ignition source: 25’

Setback Revisions based on drilling duration, fracturing fluid volume, and number of wells at one pad: Included in
subsection C, above.

Multi-Well Reclamation — No information

Storm Water Best Management Practices for Sites with Greater Than 1 Acre of Total
Disturbance — No information

10



Table 2.9
West Virginia Regulatory Survey

Agency: Gas Drilling is regulated by the Department of Environmental Protection, Office of Oil and Gas and West Virginia
Oil and Gas Conservation Commission

e  West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture Treatments,
Draft, March 13, 2009 http://www.wvdep.org/Docs/16782 _Industry%20Marcellus%20Guidance%20Document.pdf

e  West Virginia Erosion and Sediment Control Manual
http://www.wvdep.org/Docs/9058 Erosion%20and%20Sediment%20Control%20Field%20Manual.pdf

e Letter from Cabinet Secretary Randy C. Huffman to Large Volume Pit/Pond Operators, December 16, 2008
http://www.wvdep.org/Docs/16191 Large%20Volume%20Pit%20Inspection%20Directive.pdf

e  West Virginia Code 822 http://www.legis.state.wv.us/WVCODE/Code.cfm?chap=22&art=1

e  West Virginia Legislative Rule Title 35 http://www.wvsos.com/csr/rules.asp?Agency=0il%20&%20Gas

e West Virginia Administrative Law Title 39 http://www.wvsos.com/csr/rules.asp?Agency=0il%20&%20Gas

e  West Virginia DEP General Water Pollution Control Permit GP-WV-1-88

e  West Virginia DEP Permit No. GP-WV-1-07 General Water Pollution Control Permit
Factsheet:http://www.wvsoro.org/resources/12888 CBMRevised Fact Sheet CBM Permit 4-17-07.pdf
Form: http://www.wvsoro.org/resources/12947 CBM%20Produced Water Permitregistration 4-17-07.pdf

1. Pit/Impoundment Specifications and Drill Cutting, Waste, and Liner Disposal
A. Regulations

1. Proper design and installation of pits should be in such a manner as to provide structural integrity for the life of
the pit. (West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture
Treatments (Draft 3/13/09))

2. Before drilling begins, the operator must develop a “Construction and Reclamation Plan”, Form WW-9 (West
Virginia Erosion and Sediment Control Manual)

3. The operator will be required to conduct regular inspections of all pits and ponds with a capacity greater than
5000 bbl (West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water VVolume
Fracture Treatments (Draft 3/13/09); Letter from Cabinet Secretary Randy C. Huffman to Large Volume
Pit/Pond Operators, 12/16/08)

4. All field constructed pits which are used to contain waste water shall meet the following minimum

requirements:

a. Any pit shall be constructed and maintained so as to prevent seepage, leakage or overflows and to maintain
its integrity.

b. Provisions shall be made for diverting surface water from the pits.

c. When an operator is unable to maintain adequate freeboard to prevent overflow from any pit, the district
inspector shall be notified by the well operator and an additional pit (or alternative overflow facility) shall
be constructed under the supervision of the chief which shall also meet the requirements specified in W.
Va. Administrative Law §35-3-14.4


http://www.wvsoro.org/resources/12947_CBM%20Produced_Water_Permitregistration_4-17-07.pdf
http://www.wvsos.com/csr/rules.asp?Agency=Oil%20&%20Gas
http://www.wvsos.com/csr/rules.asp?Agency=Oil%20&%20Gas
http://www.legis.state.wv.us/WVCODE/Code.cfm?chap=22&art=1
http://www.wvdep.org/Docs/16191_Large%20Volume%20Pit%20Inspection%20Directive.pdf
http://www.wvdep.org/Docs/9058_Erosion%20and%20Sediment%20Control%20Field%20Manual.pdf
http://www.wvdep.org/Docs/16782_Industry%20Marcellus%20Guidance%20Document.pdf

Table 2.9 (continued)

e

If existing soil is not suitable to prevent seepage or leakage, other materials which are impervious shall be
used as a liner for a pit. Any such liner shall be installed in such a manner as to protect the structural
integrity of both pit and liner

e. Dikes associated with pits shall be constructed of compacted material and maintained with a slope that will
preserve the structural integrity of such dike.

f.  Any unlined dike constructed of existing soil shall be free of trees and other organic matter, large rocks, or
any other material which could be reasonably expected to adversely affect the structural integrity of such
dike.

g. Reclamation of the pits shall not cause an overflow or unpermitted discharge of materials to waters of the
state.

h. All drilling pits and alternative overflow prevention facilities shall be constructed, maintained and

reclaimed as required by those conditions of any permit issued by the chief pursuant W. Va. Code §22-6-7

and subsection 14.5 of W. Va. Administrative Law 835-3, and so as not to be left in such condition as to

constitute a hazard or to prevent use of the surface for agricultural purposes after the expiration of the six

month or extended period for reclamation prescribed by W. VVa. Code §22-6-30

Collection, storage and discharge of water, fluids, or other wastes in connection with the drilling or operation of
CBM wells shall be pursuant to a permit issued by the chief in accordance with W. Va. Code §22-6-7

B. Pit Size and Acreage Disturbance

1.

Construction and Reclamation plan must provide an estimate of the amount of acreage disturbed, location of all
pits with approximate dimensions of the drill site and pits, and the land application if applicable (West Virginia
DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water VVolume Fracture Treatments (Draft
3/13/09))

Construction plan must be clear, concise, and complete so all parties involved understand the proposed activity.
(West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture
Treatments (Draft 3/13/09))

Pit should be at least 75 ft from the well head (Figure 11-12 from West Virginia Erosion and Sediment Control
Manual)

C. Pit Removal and Reclamation Requirements

1.

Within six months after the completion of the drilling process, the operator shall fill all the pits for containing
muds, cuttings, salt water and oil that are not needed for production purposes, or are not required or allowed by
state or federal law or rule and remove all concrete bases, drilling supplies and drilling equipment. Within such
period, the operator shall grade or terrace and plant, seed or sod the area disturbed that is not required in
production of the well where necessary to bind the soil and prevent substantial erosion and sedimentation. No
pit may be used for the ultimate disposal of salt water. Salt water and oil shall be periodically drained or
removed, and properly disposed of, from any pit that is retained so the pit is kept reasonably free of salt water
and oil. (W. Va. Code §22-6-30a)

Within six months after a well that has produced oil or gas is plugged, or after the plugging of a dry hole, the
operator shall remove all production and storage structures, supplies and equipment, and any oil, salt water and
debris, and fill any remaining excavations. Within such period, the operator shall grade or terrace and plant,
seed or sod the area disturbed where necessary to bind the soil and prevent substantial erosion and
sedimentation.

a. The director may, upon written application by an operator showing reasonable cause, extend the period
within which reclamation shall be completed, but not to exceed a further six-month period. If the director
refuses to approve a request for extension, the refusal shall be by order.

(W. Va. Code 822-6-30b)
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It shall be the duty of an operator to commence the reclamation of the area of land disturbed in siting, drilling,
completing or producing the well in accordance with soil erosion and sediment control plans approved by the
director or the director’s designate. (W. Va. Code §22-6-30c)

The director shall promulgate rules setting forth requirements for the safe and efficient installation and burying
of all production and gathering pipelines where practical and reasonable except that such rules shall not apply to
those pipelines regulated by the public service commission (W. Va. Code §22-6-30d)

D. Solid Waste Disposal

1.

Solid waste will be properly disposed of in a solid waste facility that is permitted to receive waste from
exploration, development, production, storage and recovery of oil and gas and related mineral resources in this
state. (W.Va Legislative Rule 35CSR2)

E. Liquid Fraction Disposal

1.

Underground Injection — surface application is not an option due to the quality and quantity of waste water
(Guidelines draft 3/13/09)

Salt water and oil shall be periodically drained or removed, and properly disposed of, from any pit that is
retained so the pit is kept reasonably free of salt water and oil. (W. Va. Code §22-6-30a)

Land application of drilling wastewaters in accordance with general water pollution control permit GP-WV-1-
88

2. Water Well Testing Requirements

A. Obligations and Rights

1.

At the request of the land owners as defined in W.Va Code 822-6-9, or an occupant of land within 1000 ft. of
the proposed well, the operator shall sample and analyze water from any wells or springs within 1000 ft of the
proposed well that is utilized by such owner or occupant for human consumption, domestic animals, or other
general use. (Title 35 Legislative Rule, Division of Environmental Protection, Office of Oil and Gas, Series 4-
Oil and Gas Wells and Other Wells §35-4-19.1a)

If there is no request, the operator shall sample and analyze water from any one known and existing well or
spring within 1000 ft of the proposed well. If more than one such well or spring exists, the operator shall select
for sampling and analysis the one well or spring that, in the operator’s judgment, has the highest potential for
being influenced by the operator’s well work. (Title 35 Legislative Rule, Division of Environmental Protection,
Office of Oil and Gas, Series 4-Oil and Gas Wells and Other Wells §35-4-19.1b)

If the operator is unable to sample and to analyze water from any such water wells or springs within 1000 ft of
the proposed well, the chief may require the operator to sample and to analyze in accordance with this section

water from one existing water well or spring located between 1000 and 2000 ft from the proposed well. (Title

35 Legislative Rule, Division of Environmental Protection, Office of Qil and Gas, Series 4-Oil and Gas Wells
and Other Wells §35-4-19.1c)

At an operator’s discretion, any or all water wells or springs within 1000 feet of the proposed well may be
sampled and analyzed in accordance with this section. (Title 35 Legislative Rule, Division of Environmental
Protection, Office of Oil and Gas, Series 4-Oil and Gas Wells and Other Wells §35-4-19.1d)

B. Notification Requirements

1.

The operator shall give notice to the owner of record of the surface tract defined in W. Va. Code §22-6-9, of the
right of the user who is either an owner or occupant to request the operator to sample and analyze a well or


http:35-4-19.1d
http:35-4-19.1c
http:35-4-19.1b
http:35-4-19.1a
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spring in accordance with W. Va. Administrative Law 835-4-19.1a. The operator has satisfied this requirement
if notice is provided by the same methods utilized in conjunction with the permit application. (W. Va.
Administrative Law 835-4-19.2a)

The operator shall make responsible attempt to give additional notice of the right to request the operator to

sample and analyzed a well or spring within 10000 feet of the proposed well. The operator will have satisfied

this if notice is given by:

a. Personal service or posting notice at the entrance of any dwelling within 1000 ft, and at any other location
with 1000 ft of the proposed well where the use of water wells and springs is conspicuous

b. Mailing the notice to dwellings within 1000 ft of the propose well, and posting at any other conspicuous
water usage locations in 1000 ft

c. Any other means reasonably calculated by the chief to provide adequate notice to the occupant/user
(W. Va. Administrative Law 835-4-19.2b)

The notice given by the operator shall be approved by the chief, which, at a minimum, shall contain a statement
of the user’s right to require sampling and analysis, advise such users of the independent right to sample and
analyze any water supply at the expense of the user, advise such users as to whether the operator will utilize an
independent laboratory, or not, to analyze any sample, and to advise such users of the availability through the
chief of a list of laboratories (W. Va. Administrative Law §35-4-19.2c)

For all wells, notice shall be given at least 48 hrs prior to the commencement of well drilling. For well drilling
permitted after August 1, 1993, the operator shall provide such notice prior to the time of the filing of any
permit application with the chief. (W. Va. Administrative Law §35-4-19.2d)

At the time of filing with the chief of the permit application for well drilling, the operator shall file with the
chief a statement describing whether any such users were identified, and the manner in which any such users
were provided with notice. (W. Va. Administrative Law 835-4-19.2¢)

C. Sampling and Analysis

1.

The operator shall collect and analyze samples in accordance with methods approved by the chief, or set forth at
40 CFR Part 136. (W. Va. Administrative Law 835-4-19.3a)

The operator shall analyze for the following parameters:
a. pH, Fe, TDS, ClI, Detergents (MBAS), and any other parameters determined by the operator
(W. Va. Administrative Law 835-4-19.3b)

The operator shall, no later than thirty days after receipt of such sample analysis, provide the results of such
sample analysis in writing to the chief, and any of the users who may have requested such analysis in
accordance with this section. (W. Va. Administrative Law §35-4-19.3d)

D. Water Remediation

1.

The operator is liable for any reasonable actual damages done, other than normal wear and tear of the property,
while gather the sample required. This provision does not limit other provisions of the law (W. Va.
Administrative Law §35-4-19.4d)

Where the facilities or activities of an operator cause or contribute to the concentration of a certain constituent
in groundwater, which exceeds standards of purity and quality for groundwater promulgated by the state
Environmental Quality Board pursuant to W. Va. Code §22-12-5, every reasonable effort shall be made by the
operator to identify, remove, or mitigate the source of such contamination. Within 30 days following written
request by the chief, the operator shall submit to the chief a groundwater remediation plan to strive where
practical to reduce the level of contamination over time to support drinking water use. Such a plan shall include
such groundwater monitoring as may be necessary to demonstrate the effectiveness of the plan. (W. Va.
Administrative Law §35-4-20.1)


http:35-4-19.4d
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3. Fracturing Fluid Requirements and Fluid Use and Recycling

A. Surface Water Use Restrictions and Regulations

1. Any removal of water greater than 750,000 gallons in a given month for one facility must register with the

Division of Water and Waste Management. (W. Va. Code §22-26-3c).

a. Registered persons that report withdrawals on an annual basis for a period of three consecutive years are
not required to register further withdrawals unless the amount withdrawn annually varies by more than ten
percent from the three year average. Altering locations of intakes and discharge points that result in an
impact to the withdrawal of the water resource by an amount of ten percent or more from the consecutive
three year average shall also be reported. (W. Va. Code §22-26-3h)

b. Every person utilizing the state’s water resources whose withdrawal from a water resource during any
month exceeds 750,000 gallons, except those who purchase water from a public utility or other service that
is reporting its total withdrawal, shall provide all requested information regarding withdrawals of a water
resource. (W. Va. Code §22-26-3c)

2. Operators will be asked to provide information regarding the source(s) of withdrawals, volumes anticipated to
be obtained, and the time of year of anticipated withdrawal prior to start-up.

a. Water will, in no case, be withdrawn from ground or surface waters at volumes beyond what the waters can
sustain

b. Limit withdrawal during low flow to no more than 10% of a stream’s flow

c. Operators should seek larger stream sources for water supply, and avoid headwater streams during drier
months, due to streams being at their lowest flows from July through November

. Contact the DEP for low flow information for the state’s streams.

e. Construction of centralized ponds for water storage may be appropriate during higher flow periods in
preparation for low flow periods. Proper construction techniques can be obtained from the Dam Safety
Office or the local Natural Resource Conservation Service field office.

f.  Stream access when pumping from them must be carefully considered. Boat launch ramps and other public
access points could be damaged by excessive use and should be avoided.

(West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture

Treatments (Draft 3/13/09))

B. Treatment, Recycling, or Reuse Requirements for Drilling and Fracing Fluids

1. Underground Injection Control may be the best option

a. Office of Oil and Gas issues Class Il UIC permits for brine and fluid disposal
(West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture Treatments
(Draft 3/13/09))

2. Operators should consider options for the recycling of fracture treatment flow-back fluid (West Virginia DEP,
Industry Guidance, Gas Well Drilling/Completion, Large Water Volume Fracture Treatments (Draft 3/13/09))

3. Transport frac fluids to local publicly owned treatment works.

a. Office of Oil and Gas and the Division of Water and Waste Management must be notified, via application
addendum of this option’s consideration. DWWM will then contact the treatment facility to ensure that the
facility can handle the flow and quality of waste

b. Federal regulations prohibit on-site treatment and disposal of the frac fluid to nearby receiving streams.

c. Transport and disposal at a centralized treatment facility can be an option

(West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water VVolume Fracture Treatments
(Draft 3/13/09))

4. Due to the quality and quantity of the pit fluids, land application will not be a viable disposal option in many
instances (West Virginia DEP, Industry Guidance, Gas Well Drilling/Completion, Large Water VVolume
Fracture Treatments (Draft 3/13/09))
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5. It shall be unlawful for any person conducting activities which are subject to the requirements of this article,
unless that person holds a water pollution control permit therefore from the director, which is in full force and
effect to:

a. Operate any disposal well for the injection or reinjection underground of any pollutant, including, but not
limited to, liquids or gasses, or convert any well into such a disposal well or plug or abandon any such
disposal well.

6. Land Application of Natural Gas Production Water from Coal Bed Methane Wells
a. Listed below are regulated parameters and their maximum allowable levels:
i. Chlorides - 1000 mg/l; Fe — 5 mg/l; Mn — 3.3 mg/Il; Al — 2.5 mg/l; Sulfates — 1000 mg/l; TDS —
monitor only; VVolume of discharge is based on soil permeability as ponding or runoff into surface
water is not allowed (West Virginia DEP Permit No. GP-WV-1-07 Part A)
b. Discharges that will flow directly to a surface water body that is not part of the treatment process are
prohibited. Discharges are prohibited within 1000 ft of a domestic water supply. (West Virginia DEP
Permit No. GP-WV-1-07 Part G.1 and G.2)

4. Hydraulic Fracturing Operation Requirements

A. Permitting

1. Must complete appropriate permitting forms. (Checklist for filing a permit Section 11, 9-01-00)
WW-2B Form, and signed off by an inspector.

WW-2A Form, as well as (1) including book and page and royalty percentage
Surface Owner Waiver, Coal Owner/Lessee/Operator Waver

WW-9 (pg. 1 and 2) with an inspector signature

Reclamation Plan

Mylar Plat

Topography Map of the location for the well and pit

Certified Mail Receipts or affidavit of person service

Completion/Well Records of previous work

Bond

A Check for $650, if there is no pit then $550

Worker’s Comp/Employ.

—XT T SQ D00 o

2. All complete applications to be submitted to the Chief of the Office of Oil and Gas for a permit to drill, redrill,
stimulate, operate, plug, abandon, deepen, case fracture, pressure, convert or combine any deep well, or
physically change any deep well to allow the migration of fluid from one formation to another shall first be
reviewed by the Commission or an authorized agent to ascertain compliance with this rule. (W. Va.
Administrative Law 39CSR1-4.4)

3. Before drilling for oil or gas, or before fracturing or stimulating a well on any tract of land, the well operator
shall have a plat prepared by a licensed land surveyor or registered engineer showing the district and county in
which the tract of land is located, the name and acreage of the same, the names of the owners of adjacent tracts,
the proposed or actual location of the well determined by survey, the courses and distances of such location
from two permanent points or landmarks on said tract and the number to be given the well. (W. Va Code §22-6-
12a)

4. A permit to drill, or to fracture or stimulate an oil or gas well, shall not be issued unless the application
therefore is accompanied by a bond as provided in section twenty-six of this article. (W. Va Code §22-6-12c)

B. Pollution
1. Ifan oil and gas inspector, upon making an inspection of a well or well site or any other oil or gas facility, finds

that any provision of this article is being violated, the inspector shall also find whether or not an imminent
danger to persons exists, or whether or not there exists an imminent danger that a fresh water source or supply
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will be contaminated or lost. If the inspector finds that such imminent danger exists, an order requiring the
operator of such well or well site or other oil or gas facility to cease further operations until such imminent
danger has been abated shall be issued by the inspector. If the inspector finds that no such imminent danger
exists, the inspector shall determine what would be a reasonable period of time within which such violation
should be totally abated. Such findings shall contain reference to the provisions of this article which the
inspector finds are being violated, and a detailed description of the conditions which cause and constitute such
violation. (W. Va. Code §22-6-3)

C. Notice to surrounding entities

1.

Before fracturing any well the well operator shall, by registered or certified mail, forward a notice of intention
to fracture such well to the director and to each and every coal operator operating coal seams beneath said tract
of land, who has mapped the same and filed such maps with the office of miners' health, safety and training in
accordance with chapter twenty-two-a of this code, and the coal seam owner and lesseg, if any, if said owner of
record or lessee of record has recorded the declaration provided in §22-6-36, and if said owner or lessee is not
yet operating said coal seams beneath said tract of land. (W. Va. Code §22-6-13)

a. If no objections are made, or are found by the director to such proposed fracturing within fifteen days from
receipt of such notice by the director, the same shall be filed and become a permanent record of such
fracturing, subject to inspection at any time by any interested person, and the director shall forthwith issue
to the well operator a permit reciting the filing of such notice, that no objections have been made by the
coal operators, or found thereto by the director, and authorizing the well operator to fracture such well.

5. Noise and Light Impact Minimization and Mitigation — None found, yet.

6. Setbacks

A. Adjacent Wells.

1.

Each deep well drilled shall be not less than 3,000 feet from a permitted deep well location or from an existing
well capable of producing hydrocarbons from the objective pool of the deep well. (W. Va. Administrative Law
§39-01-4.2)

After the determination of a pool, the commission has the right to determine the area to be included in such
spacing order and the acreage to be contained by each drilling unit, the shape thereof, and the minimum distance
from the outside boundary of the unit at which a deep well may be drilled thereon. In accordance with W. Va
Code §22C-9-7a.

An order establishing drilling units for a pool shall cover all lands determined or believed to be underlaid by
such pool, and may be modified by the commission from time to time, to include additional lands determined to
be underlaid by such pool or to exclude lands determined not to be underlaid by such pool. An order
establishing drilling units may be modified by the commission to permit the drilling of additional deep wells on
a reasonably uniform pattern at a uniform minimum distance to the nearest unit boundary as provided above.
Any order modifying a prior order shall be made only after application by an interested operator and notice and
hearing as prescribed herein for the original order: provided, that drilling units established by order shall not
exceed 160 acres for an oil well or 640 acres for a gas well: Provided, however, that the commission may
exceed the acreage limitation by 10% if the applicant demonstrates that the area would be drained efficiently
and economically by a larger drilling unit. (W.Va. Code §22C-9-7(a-7))

B. Private Dwellings & Wells, and Outside Boundaries

1.

No deep well shall be less than 400 feet from a lease or unit boundary. (W. Va. Code §39-01-4.2)

C. The Commission shall have the discretion to determine pattern location of deep wells adjacent to an area governed
by special field rules where there is sufficient evidence to indicate that the pool or reservoir spaced by the special
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field rules may extend beyond the boundary of the spacing order and the uniformity of the spacing pattern is
necessary to ensure orderly development of the pool or field. (W. Va. Code §39-01-4.2)

7. Multiple Well Pad Reclamation Practices-None Found, yet

8. NORM

9. Storm Water Runoff

A. Surface Runoff

1.

2.

Provisions shall be made for diverting surface water from the pits.

General Water Pollution Control Permit GP-WV-1-07 does not allow for ponding or runoff into surface water.
Water quality protection should be provided for the designated uses of streams and waters near land application
sites. (General Water Pollution Control Permit GP-WV-1-07, Part G)

Produced water discharge shall not include floating solids, visible foam, or free oil. (General Water Pollution
Control Permit GP-WV-1-07, Part G)
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Wyoming Regulatory Survey

Agency: Gas Drilling is regulated by the Wyoming Oil and Gas Commission

¢ Wyoming Oil & Gas Conservation Commission Rules, April, 2008 http://wogcc.state.wy.us/rules-
statutes.cfm?Skip="Y"

e Wyoming Statutes Annotated §30, Chapter 5 http://legisweb.state.wy.us/statutes/dlIstatutes.htm

e Wyoming Department of Environmental Quality, Water Quality Rules and Regulations, Revised April, 2007
http://deg.state.wy.us/wgd/WQDrules/index.asp

e Wyoming State Engineer-Document #1795, Chapter 4 - Water for Highway or Railroad Roadbed Construction or
Repair, Drilling for Oil or Gas, Exploring for Ore Bodies and Other Temporary Purposes, 3/5/1974
http://soswy.state.wy.us/Rules/RULES/1795.pdf

1. Pit/Impoundment Specifications and Drill Cutting, Waste, and Liner Disposal

A. Permitting and Application

1.

Before drilling commences, approval to construct proper and adequate reserve pits for the reception and
confinement of mud and cuttings and to facilitate the drilling operation shall be applied for and received in
accordance with Chapter 4, Section 1. Special precautions, including but not limited to, an impermeable liner
and/or membrane, monitoring systems, or closed systems, shall be taken, if necessary, to prevent contamination
of streams and potable water and to provide additional protection to human health and safety in instances where
drilling operations are conducted in close proximity to water supplies, residences, schools, hospitals, or other
structures where people are known to congregate. (Wyoming Rules Chapter 3 §22.h)

Applications to construct pits, provided for in these rules, shall be approved if the pit will not cause the
contamination of surface or underground water, and endanger human health or wildlife. Approval by the
Commission of applications for permits for reserve or produced water pits does not relieve the owner or
operator of the obligation to comply with the applicable federal, local, or other state permits or regulatory
requirements. (Wyoming Rules Chapter 4 §1.a)

The Commission exercises its regulatory authority over the construction, location, operation, and reclamation of
oilfield pits within a lease, unit or communitized area which are used solely for the storage, treatment, and
disposal of drilling, production and treated unit wastes. The following pits are subject to this regulation: (i)
reserve pits on the drilling location; (ii) reserve pits off the location within a lease, unit or communitized area
permitted by owner or unit operator drilling the well; (iii) produced water retention pits, skim pits, and
emergency production pits including the following: (A) pits associated with approved disposal wells which act
as fluid storage, filtering or settling ponds prior to underground disposal in a Class 11 well; (B) pits constructed
for disposal of produced fluids in connection with oil and gas exploration and production used as part of the
filtering and/or settling process upstream of an NPDES discharge point; (C) pits constructed in association with
heater treaters or other dehydration equipment used in production, such as free water knockouts, or first, second
and third stage separators; (D) pits constructed for blowdown or gas flaring purposes., (iv) pits constructed for
the storage and treatment of heavy sludges, oils, or basic sediment and water (BS&W) in connection with
production operations; (v) temporary pits constructed during well workovers, including spent acid and frac
fluid pits; (vi) permanent or temporary emergency use pits; (vii) miscellaneous pits associated with oil and gas
production not listed above.

(Wyoming Rules Chapter 4 §1.b)

Oil and Gas Commission Pit Permits. No retaining pit or below-grade structure used for the containment of
fluids, as defined in this section, shall be constructed unless Form 14A (Application for Permit to Construct and
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11.
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Use Earthen Pit for Retention of Produced Water) or 14B (Application for Permit to Construct and Use Earthen
Pit for Temporary Use, or Reserve Pit), has been submitted to and approved by the Supervisor and compliance
with the Split Estates Act is demonstrated if applicable. (Wyoming Rules Chapter 4 81.d)

Owners or operators of produced water retaining pits in operation prior to June 1, 1984, may continue to use
such pits as long as the operation conforms to the current requirements of new pits, and shall be responsible for
providing the information included on Form 14A upon request of the Supervisor. (Wyoming Rules Chapter 4
8l.e)

The Supervisor may administratively approve field-wide or area-wide applications covering the standardized
construction and operation of earthen retaining pits. (Wyoming Rules Chapter 4 §1.f)

Centralized Pits. Owners or operators must obtain approval of the Supervisor for the location, construction and
closure of noncommercial centralized pits located within a lease, unit, or communitized area used for field
operations. Requirements may be more stringent than individual reserve or produced water pits depending on
pit size, waste type, and location. Applicants shall provide additional notice, plats and plan views, and
information relative to the location of water supplies, residences, schools, hospitals, or other structures where
people are known to congregate, site security, groundwater monitoring and leak detection. These permits will
be issued for a term of five (5) years and may be renewed at the discretion of the Supervisor. (Wyoming Rules
Chapter 4 §1.h) Information on Emergency and Reserve Pits can be found in Wyoming Rules Chapter 4 §1.i-j.

Permits are valid for one (1) year from the date of issuance unless an extension has been approved for the
Application for Permit to Drill (Form 1) and for as long as the permit conditions are met. Falsification of
information on the application or filing of an incomplete application will result in automatic denial of the
request. (Wyoming Rules Chapter 4 §1.k)

Workover and Completion Pits in Critical Areas. Approval of workover and completion pits proposed to be

constructed in locations meeting the definition of pits in critical areas must be applied for and obtained on Form

14B prior to their construction and use by:

a. (i) submitting Form 14B application for individual new (concurrent with (Form 1)) or existing wells;

b. (ii) submitting Form 14B application for a field or unit wide permit, listing all wells meeting any of the
above criteria.

(Wyoming Rules Chapter 4 §1.1-m)

If the owner or operator complies with the approved Form 14B terms and conditions, no further approval to
construct and use workover or completion pits will be required for those well sites. However, subsequent
reporting, within thirty (30) days of completion of operations on Form 4 (Sundry Notice), is required each time
a pit is constructed and used. Alternative reporting requirements such as annual reporting may be approved by
the Supervisor. (Wyoming Rules Chapter 4 §1.n)

Workover and Completion Pits in Non-critical Areas. Workover and completion pits proposed to be constructed
in locations not meeting any of the criteria listed in the definition of pits in critical areas, Chapter 1, Section
2(jj), will require either:

a. (i) submittal of a Form 14B application for a field or individual well basis to receive a one-time approval to
construct and use workover and completion pits. Compliance with the approved Form 14B terms and
conditions will require no further application/notice for future construction and use of workover and
completion pits.

b. (ii) notification to the Supervisor via Sundry Notice (Form 4), subsequent to the construction and use of a
workover or completion pit. This must be submitted within thirty (30) days of completion of operations and
include the following information: (A) schematic diagram showing the location of the workover or
completion pit in relation to existing production equipment; (B) length of time the pit was in use; and (C)
statement addressing the types of fluids placed in the pit and that those fluids were removed prior to
closure. (Wyoming Rules Chapter 4 §1.0)
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General Information for Workover and Completion Pits. Upon review of Form 14B applications, the
Commission staff will evaluate well locations to determine if their proposed siting is in a critical area (for
distances from surface waters, depth to useable groundwater, soils, distances from human habitation, etc.). In
the event construction is approved, special precautions or operational restrictions may be required by the
Supervisor at these well facilities to avoid contamination of groundwater & surface water at the well location.
Owners or operators should design workover or completion procedures so that additives will be expended while
correcting the down-hole problems. (Wyoming Rules Chapter 4 §1.p-q)

Below Grade Structures (Tinhorns). For the purpose of its regulation, the Commission requires below grade
structures (including tinhorns) used to receive oil, condensate, or produced water, to be applied for on Form
14A. Construction must be done in accordance with good engineering practice and the staff must be provided
the opportunity to inspect prior to any use. A written monitoring program for all permitted below grade
structures must be submitted and approved by the staff. (Wyoming Rules Chapter 4 §1.s)

Marking. The owner shall mark each pit in a conspicuous place with his name and the legal description of the
location of the pit and shall preserve these markings. Exempted from this requirement are pits in close
proximity to injection or producing wells marked in accordance with Chapter 3, Section 19. (Wyoming Rules
Chapter 4 81.1)

Location. When any retaining pit is located in an area with a high potential for communication between the pit
contents and surface water or shallow ground water, or to provide additional protection to human beings when
operations are conducted in close proximity to water supplies, residences, schools, hospitals, or other places
where people are known to congregate, or to provide protection to livestock and wildlife, the Commission may
require modifications or changes in the owner's plans as it deems necessary including, but not limited to,
running a closed system, lining the pit, installing monitoring systems and providing additional reporting, or any
other reasonable requirement that will insure the protection of fresh water. In areas where ground water is less
than twenty feet (20") below the surface, a closed system must be utilized for well drilling operations.
(Wyoming Rules Chapter 4 §1.u)

Operation. Owners or operators will take such reasonable measures to manage pits so that they are used solely
for retention or disposal of fluids associated with the operation for which the pit was originally constructed and
for which the permit was granted. Reserve pits cannot be used as production pits. Permits are granted taking
into consideration the salinity, hydrocarbon content, pH, and other characteristics of the fluids which may be
detrimental to the environment if they were to be directly applied to soils. Use of a pit by persons other than the
owner or operator is prohibited unless approved by the Supervisor and by the owner or operator of the pit. Pits
shall not receive, collect, store, or dispose of any wastes that are listed or defined as hazardous wastes and
regulated under Subtitle C of RCRA, except in accordance with state and federal hazardous waste laws and
regulations. The pit permit or approval is automatically canceled if these provisions are not met. (Wyoming
Rules Chapter 4 §1.x)

For the purpose of its regulation of oilfield pits and wastes, the Commission recognizes, and requires when it

deems appropriate, the following tests:

a. (i) Standard Water Analysis - Form 17

b. (ii) Toxicity Characteristic Leaching Procedures (TCLP), EPA Method 1311; July 1992.

c. (iii) Oil and Grease or Total Petroleum Hydrocarbon (TPH), EPA Method 418.1; 1978.

d. (iv) Total Petroleum Hydrocarbon, Condensate and High Gravity Crude, EPA, Method 8015, Gasoline and
Diesel Range; July 1992,

e. (v) United States Department of Agriculture, Sodium Absorption Ratio (SAR), Exchangeable Sodium
Percentage (ESP); 1984.

f.  (vi) Wyoming Oil and Gas Commission Leachate Test Procedure; April 27, 1999.

(Wyoming Rules Chapter 4 81.ff)

Soil borings and testing must be performed by an independent engineering or geotechnical soil testing company
or laboratory according to sound engineering practice in accordance with established industry standards. The
logs of all borings, together with associated laboratory testing to classify soils and to measure soil strength,
permeability, and other related parameters shall be submitted to the Supervisor. Sampling procedures are
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subject to review by the Supervisor because variations in sampling protocol allow differentiation of waste fluid
compositions due to normal distribution. (Wyoming Rules Chapter 4 §1.gg-hh)

B. Pit Removal & Reclamation

1.

If the pit is proposed to be closed through the usual method of onsite natural evaporation and subsequent burial
of solids, if pit treatment procedures are going to be applied, or if closure plans have changed from the original
proposal approved on Form 14A or 14B, or any time wastes are disposed off-site, a Sundry Notice (Form 4)
must be submitted and approved prior to closure. The Commission staff must be provided the opportunity to
witness closure operations. VVerbal notice at least twenty-four (24) hours prior to closure is required. Closure
must be conducted in accordance with lease and landowner obligations and with local, state, and federal
regulations:

a. (i) Oil, water, and other fluids must be immediately removed from emergency pits and disposed in
accordance with the Commission’s rules. In the case of temporary emergency pits, evaporation or
percolation of fluids prior to closure is not an acceptable disposal method. Permitted permanent emergency
pits will not require immediate closure after use and fluid removal,

b. (ii) Trenching or squeezing pits is expressly prohibited. Burial methods cannot compromise the integrity of
manufactured, soil mixture, or recompacted clay liners without written approval by the Supervisor. One-
time landspreading of reserve pit fluids on the drilling pad may be approved upon submittal of analyses,
mud recaps and treating summaries, groundwater identification, and other information that is deemed
appropriate. Prior approval must be obtained from the Supervisor if drilling fluid is disposed on the drill
pad. A Sundry Notice (Form 4) with appropriate supporting detail must be submitted following the
operation. Any offsite waste disposal is subject to DEQ regulations;

c. (iii) Closure standards and testing requirements for all pits will be determined by the Supervisor based upon
site-specific conditions;

(Wyoming Rules Chapter 4 81.ii)

All trash, paper, and unused structures or equipment must be removed from the location upon completion of
operations. With landowner consent, operators may temporarily store equipment (such as drilling rigs) on a
location while it awaits transfer. Reserve and produced water pits cannot be used for disposal of refuse, failed
equipment parts, or unused chemicals. The inappropriate use of the pit for trash disposal may result in
revocation of the permit. Further, operators are encouraged to choose chemical additives which are lower in
toxicity or do not exhibit RCRA hazardous characteristics. (Wyoming Rules Chapter 4 §1.kk)

Landfarming and landspreading must be approved by the DEQ. Jurisdiction over roadspreading or road
application is shared by DEQ and the Commission. The Commission is the agency responsible for permitting
road applications of RCRA-exempt exploration and production wastes which include drilling fluids, produced
water and produced water-contaminated soils, waste crude oil, sludges, and oil-contaminated soils inside the
boundaries of a lease, unit, or communitized area. The roadspreading application shall include acceptable
evidence of landowner consent and the information included on the Commission's Form 20. Landfarming,
landspreading, and roadspreading shall be protective of human health and the environment and shall be
performed in compliance with all other applicable State and Federal regulations and requirements. (Wyoming
Rules Chapter 4 §1.mm)

The Commission may require testing of wastes and additional disposal requirements prior to closure of a pit if
they have reason to believe exempt exploration and production wastes have been commingled with hazardous
wastes, upon analysis of an operator's mud program, or in previously identified sensitive environments.
(Wyoming Rules Chapter 4 §1.nn)

Any person, corporation, or company desiring to chemically and/or mechanically treat pits in Wyoming must
apply for and receive permission to do so from the Commission after a public hearing. Types of approved
treatments include enhanced evaporation, solidification, centrifuging, etc. The Commission will approve those
methods that can successfully demonstrate a capability to accomplish some or all of the following criteria: (i)
compressive strengths that are appropriate for post drilling or production activities; (ii) reductions in weight or
volume of waste; (iii) removal or reduction of harmful properties of waste; and (iv) reduction or elimination of
mobility or leachability of constituents. (Wyoming Rules Chapter 4 §1.00)
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6. An operator or owner wishing to treat pits for closure must submit, to the Commission on a Sundry Notice

(Form 4), a plan outlining the objectives (e.g. waste volume reduction, toxicity reduction/removal, chemical
fixation, etc.) that the treatment is designed to achieve. The Commission's approval will be based upon the
selected method's demonstrated capability to achieve the objectives described in the sundry notice.
Consideration must be given to applicable federal, local, or state permits or regulatory requirements when
performing mechanical or chemical treatment of pit wastes. A list of approved methods and vendors is available
from the Commission. (Wyoming Rules Chapter 4 §1.pp)

Reclamation. Reclamation of unused production pits or any other temporary retaining pits, including reserve
pits, shall be completed in as timely a manner as climatic conditions allow. Production pit areas and reserve pits
will be reclaimed no later than one (1) year after the date of last use unless the Supervisor grants an
administrative variance for just cause. Because their construction may be a benefit to landowners, pits used
solely for the retention of water produced in association with the recovery of coalbed methane gas in the
Powder River Basin may be left open with the approval of the Supervisor and subject to Chapter 3, Section 4(h)
(ii). A statement of acceptance which clearly indicates the surveyed location, precise size of the pit, and
willingness on the part of the landowner to accept all future responsibility for the structure and its contents,
accompanied by a current written cost estimate for pit closure prepared by a Wyoming registered professional
engineer with expertise in surface pit remediation, must be provided to and accepted by the Supervisor. The
landowner’s signature on the statement of acceptance must be notarized. (Wyoming Rules Chapter 4 §1.qq)

(rr) Site rehabilitation should be in accordance with reasonable landowner's wishes, and/or resemble the original
vegetation and contour of the adjoining lands. Where practical, topsoil must be stockpiled during construction
for use in rehabilitation. All disturbed areas on state lands will be reseeded. The owner or operator shall advise
the Supervisor of the completion of reclamation of a production or reserve pit by submitting a Sundry Notice
(Form 4). (Wyoming Rules Chapter 4 81.rr)

Workover and completion pits shall be open only for the duration of operations and must be closed within thirty
(30) days after the operation is complete. (Wyoming Rules Chapter 4 §1.q)

C. Freeboard Requirement

1.

Liquids must be kept at a level that takes into account extreme precipitation events and prevents overtopping
and unpermitted discharges. (Wyoming Rules Chapter 4 §1.w.viii)

D. Liner Requirement

1.

Construction. Lining of pits with reinforced oilfield grade material, compatible with the waste to be received,
will be required by the Supervisor or Commission under certain circumstances. Pits constructed in fill or those
used to retain oil base drilling muds, high-density brines, and/or completion or treating fluids must be lined. Pits
constructed to retain produced water with a total dissolved solids concentration in excess of 10,000 milligrams
per liter must be lined. The Supervisor, on a case by case basis, will determine if pits retaining water with a total
dissolved solids concentration less than 10,000 milligrams per liter will be required to be lined. The
Commission staff must be provided at least twenty-four (24) hours notice of commencement of construction
and/or of closure of pits so that an inspection can be made. Additionally, the following construction standards
for pits are required to be met or exceeded:

a. (i) Soil mixture liners, recompacted clay liners, and manufactured liners must be compatible with the waste
contained. On request of the Supervisor, the operator must provide evidence of the chemical resistance of
the liner selected for use.

b. (ii) Liners constructed of synthetic materials must meet the following specifications: a 9 to 12 mil
thickness, greater than 20% elongation at failure, puncture strength of 60 pounds, tear strength of 50
pounds, and permeability less than 10-7 cm/sec. Joints must be overlapped a minimum of 2 inches and
seams sealed as recommended by the manufacturer. Blemishes, holes, or scars must be repaired per
manufacturer's recommendation. Breaches in the liner for siphons or other equipment must be reinforced.

c. (i) Slopes for soil mixture liners or recompacted liners shall not exceed 3:1. Slopes for manufactured
liners shall not exceed 1:1.
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d. (iv) Reasonable provisions for protection of liners during filling and emptying activities must be included
in the construction plans.

e. (v) Manufactured liners must be installed over smooth fill subgrade which is free of pockets, loose rocks, or
other materials which could damage the liner. Sand, sifted dirt or bentonite are suggested. At no time will
straw or any other organic material except synthetic cushion fabric designed for that purpose be used for a
liner cushion. Installation of synthetic or soil mixture liners must be in accordance with accepted
engineering practice.

f.  (vi) Liner edges must be secured. The Commission prefers that liner edges be placed in a trench which is
deep enough to receive approximately one foot (1') of compacted soil which will anchor the material.

g. (vii) Monitoring systems may be required for pits constructed in sensitive areas. Such pits must be operated
in a manner that avoids damage to liner integrity. Periodic inspections, weekly at a minimum, of pits must
be made by the owner or operator and documentation of such inspections may be required to be submitted
to the Supervisor at his request.

(Wyoming Rules Chapter 4 81.w)

The Commission specifically prohibits the use of dispersants, wetting agents, surface reduction agents,
surfactants, or other chemicals that destroy, remove, or reduce the fluid seal of a reserve pit and allow the fluids
contained therein to seep, drain, or percolate into the soil underlying the pit. (Wyoming Rules Chapter 4 §1.11)

Unlined pits shall not be constructed in fill. Pits of any kind shall not be constructed in drainages, or in the
floodplain of a flowing or intermittent stream, or in an area where there is standing water during any portion of
the year. (Wyoming Rules Chapter 4 §1.v)

E. Spill Requirements

1.

Uncontained spills or unauthorized releases of produced fluids, drilling muds, produced water, hydrocarbons, or
chemicals which enter, or threaten to enter, waters of the state must be verbally reported to the Commission no
later than the next business day following discovery of the incident. Spills of less than ten (10) barrels (420
gallons) of crude oil, petroleum condensate, produced water, or a combination thereof which occur on a lease,
unit, or communitized area and do not physically enter waters of the state and are immediately contained,
removed, and disposed of properly are not required to be reported. The owner or operator shall file a written
report within fifteen (15) working days.

A hazardous substance release in any amount which enters, or threatens to enter, waters of the state shall be
reported, contained, removed, and disposed of in accordance with these regulations.
a. Any person owning or having control over oil or a hazardous substance which, after release, enters, or
threatens to enter, waters of the state shall:
i. immediately take appropriate action to stop and contain the release.
ii. Immediately notify the division of the type, quantity, and location of the release, and of the response,
containment, and cleanup actions which have been taken or are proposed to be taken.

(i) (A) The following releases are not required to be reported to the division provided the release does
not physically enter waters of the state, and it is immediately contained, removed, and disposed of
in accordance with departmental regulations:

1. (1) Ten barrels (420 gallons) or less of crude oil, petroleum condensate, produced water, or a
combination thereof;

2. (I1) Twenty-five (25) gallons or less of refined crude oil products, including but not limited to,
gasoline, diesel motor fuel, aviation fuel, asphalt, road oil, kerosene, fuel oil, and derivatives
of mineral, animal, or vegetable oils.

iii. Immediately proceed to correct the cause of the release.
iv. Within seven (7) days following a release, submit a complete written report to the division describing
the reportable release and steps taken to prevent a recurrence.
b. (b) Cleanup of oil or hazardous substance releases shall proceed in a timely and diligent manner.
Satisfactory
(Wyoming Water Quality Rules and Regulations - Ch. 4, §4)

F. Disposal & Recycling of Liquid & Solid Fractions
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The owner or operator shall not pollute streams, underground water, or unreasonably damage or occupy the
surface of the leased premises or other lands. No fluid contents of any pit will be discharged or allowed to
escape to the surface without prior approval through issuance of an NPDES permit by DEQ and other required
authorization. No drilling fluids will be discharged into live waters or into any drainage that lead to live waters
of the state. If liquid products of wells cannot be treated or destroyed, or if the volume of such products is too
great for disposal by the usual method of onsite natural evaporation and burial of solids, the Supervisor must be
consulted and the liquids disposed of by an approved method. (Wyoming Rules Chapter 4 §1.ee)

Trash and sanitary waste should not be retained in or disposed of in pits on location or downhole. (Wyoming
Rules Chapter 4 §1.aa)

Blowdown, flare, and emergency pits cannot be used for long-term storage or disposal. (Wyoming Rules
Chapter 4 81.cc)

All retaining pits shall be kept reasonably free of surface accumulations of oil and other liquid hydrocarbon
substances and shall be cleaned within ten (10) days after discovery of the accumulation by the owner or notice
from the Supervisor. (Wyoming Rules Chapter 4 §1.dd)

Unused commercial products shall not be disposed with exempt oilfield wastes. The commingling of any listed
hazardous waste with the otherwise exempt pit contents may render the entire mixture a hazardous waste and
results in closing the pit under the RCRA hazardous waste regulations. All reasonable efforts should be made to
completely use commercial products. Products should be returned to the vendor if appropriate, or segregated
from other wastes for management or disposal. Oil base muds must be segregated from water base drilling
fluids because pit closure is complicated by their presence. Mixing and treating of oil based and water-based
muds can be allowed with approval of the Supervisor. Rigwash may be routed to the reserve pit provided care is
taken to avoid contamination of the pit contents by rig oil and other nonexempt wastes. (Wyoming Rules
Chapter 4 §1.y)

Where feasible, operators are encouraged to increase the use of solids removal equipment to minimize drilling
fluid waste. The Commission encourages the recycling of drilling fluids and by administrative action approves
the transfer of fluids. When removed as a product for use in a drilling operation on another lease, drilling fluid
is not classified as a waste. If federal leases are involved, the owner or operator must obtain the approval of the
BLM. The Supervisor requires the following information be included on the Form 14B or on a Sundry Notice
(Form 4) estimated volume, estimated date of transfer, mud recap, analyses which include at a minimum, pH,
chlorides, and oil and grease. To protect shallow groundwater, drilling muds with chlorides testing in excess of
3,000 parts per million or those containing hydrocarbons cannot be used in drilling operations until after the
surface casing has been set. (Wyoming Rules Chapter 4 81.7)

Pit solids showing high concentrations of salt (ESP > 15) must be removed from the location and disposed in a
permitted facility, encapsulated, or chemically or mechanically treated; (Wyoming Rules Chapter 4 §1.ii.iv)

Oil based mud solids must be removed and disposed in a permitted facility, or mixed with soil to less than one
percent (1%) oil and grease content by weight at burial, solidified using a Commission approved commercial pit
treatment or roadspread or landspread or landfarmed in accordance with Commission or DEQ rules. Burial after
encapsulation or solidification will be approved if the stabilized mixture contains less than 10 milligrams per
liter (10 mg/l) leachable oil. (Wyoming Rules Chapter 4 §1.ii.v)

An application for approval of reserve pit fluid injection shall demonstrate that water in the proposed disposal

interval is in excess of 10,000 milligrams per liter total dissolved solids or has received an aquifer exemption

under Chapter 4, Section 12 and that fresh water or Underground Sources of Drinking Waters (USDW) will not

be influenced by the disposal operation. Data to support this finding shall include, but not be limited to, the

following:

a. (i) full detail of the casing, cementing, and completion of the well including cement logs; (ii) formation
tops and depths to the deepest USDW; (iii) copies of the mud recaps, appropriate analyses of the fluid, and
an estimate of the volume of the fluids to be disposed; (iv) abandonment procedure and demonstration that
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the disposal zone can be isolated; (v) maximum disposal pressure anticipated and information relative to
fracture pressures of the confining zone. Pump pressure must be limited so that fractures will not extend to
the base of a USDW and/or a groundwater aquifer; (vi) the statement that the owner or operator will make
arrangements to provide at least twenty-four (24) hours notice of disposal operation so that a Commission
technician might be present as a witness; and (vii) statement that on completion of the work a temperature
survey or suitable alternative will be run to show fluid was placed in the proposed interval.

The Commission or its staff may designate conditions other than those listed in this rule, as it deems necessary

to ensure safe disposal of these fluids.

(Wyoming Rules Chapter 4 81.tt, & .vv)

10. On completion of the work, the applicant must file a Sundry Notice (Form 4), summarizing the disposal

operation. (Wyoming Rules Chapter 4 §1.uu)

G. Tank Use

1.

Maintain tanks in a workmanlike manner which will preclude seepage from their confines and provide for all
applicable safety measures. Owners or operators should be aware of their responsibility to comply with spill
prevention control and countermeasures plan (SPCC 40 CFR 112) requirements that regulate the prevention and
containment of crude oil spills. SPCC regulations and guidelines specify that applicable facilities construct
appropriate containment or diversionary structures or equipment to prevent discharged oil from reaching waters
of the United States. The use of crude oil tanks without tops is strictly prohibited;

Workover pits should retain only RCRA exempt wastes. Other wastes should be managed in tanks for later
recycling, reuse, or proper disposal. (Wyoming Rules Chapter 4 §1.q)

H. Pit Protection

1.

Reserve and Produced water pits shall be completely fenced and, if oil or other harmful substances are present,
netted or otherwise secured at the time the rig substructure has been moved from the location in a manner that
avoids the loss of wildlife, domestic animals, or migratory birds. The Commission recommends netting for the
securing of pits. Owners or operators shall provide for devices on hydrogen sulfide flare stacks to discourage
birds from perching. The Supervisor may request security when in close proximity to residences, schools,
hospitals, or other structures or locations where people are known to congregate. (Wyoming Rules Chapter 4

§1.bb)

2. Water Well Testing Requirements-None found, yet.

3. Fracturing Fluid Requirements and Fluid Use and Recycling

A. Fluid Use

1.

The right to divert or store water for oil or gas drilling can be acquired by complying with the provisions of
841-10.1 and 10.2, Wyoming Statutes 1957. (Wyoming State Engineer-Document #1795, Chapter 4 §1)

Water User must fill out a Water Agreement for Temporary Use of Water Form. The application must include a
map with the point of diversion from a stream clearly outlined within a proper legal subdivision; the amount to
be removed along with the maximum rate of diversion. If tanker trucks are used to haul water, the capacity of
the pump loading the truck may be used; the date of initial diversion and the period of time that water will be
diverted. (Wyoming State Engineer-Document #1795, Chapter 4 §2)

The maximum time allowed for temporary use may not exceed a 2-year period. (Wyoming State Engineer-
Document #1795, Chapter 4 83)
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Numeric water quality standards shall be enforced at all times except during periods below low flow. Low flow can
be determined by the following methods. Whatever method is selected for a specific situation, application of the
standards will conform to the magnitude, frequency, and duration provisions as described in these regulations.

1. (i) Using the 7Q10 (the minimum seven (7) consecutive day flow which has the probability of occurring once in
ten (10) years);

2. (ii) The EPA's biologically based flow method which determines a four (4) day, three (3) year low flow for
chronic exposures and a one (1) day, three (3) year low flow for acute exposures (ref: Technical Guidance
Manual For Performing Waste Load Allocation; Book VI, Design Conditions: Chapter 1, Stream Design Flow
for Steady-State Modeling, August 1986, US EPA); (iii) Other defensible scientific methods.

(Wyoming Water Quality Rules and Regulations, Chapter 1 §11)

During periods when stream flows are less than the minimums described above, the department may, in consultation
with the Wyoming Game and Fish Department and the affected discharger(s), require permittees to institute
operational modifications as necessary to insure the protection of aquatic life. This section should not be interpreted
as requiring the maintenance of any particular stream flow. (Wyoming Water Quality Rules and Regulations,
Chapter 1 §11)

In all Wyoming surface waters, substances attributable to or influenced by the activities of man shall not be present
in amounts which would cause: (a) The oil and grease content to exceed 10 mg/L; or (b) The formation of a visible
sheen or visible deposits on the bottom or shoreline, or damage or impairment of the normal growth, function or
reproduction of human, animal, plant or aquatic life. (Wyoming Water Quality Rules and Regulations, Chapter 1
§29)

In all Wyoming surface waters, substances attributable to or influenced by the activities of man that will settle to
form sludge, bank or bottom deposits shall not be present in quantities which could result in significant aesthetic
degradation, significant degradation of habitat for aquatic life or adversely affect public water supplies, agricultural
or industrial water use, plant life or wildlife. Floating and suspended solids attributable to or influenced by the
activities of man shall not be present in quantities which could result in significant aesthetic degradation, significant
degradation of habitat for aquatic life, or adversely affect public water supplies, agricultural or industrial water use,
plant life or wildlife. (Wyoming Water Quality Rules and Regulations, Chapter 1 §15-16)

A discharge or activity that impacts an underground source of water for existing uses identified in W.S. 35-11-102 and 103(c) (i)
shall not make the affected water unsuitable for its intended use or uses, at any place or places of withdrawal or natural flow to
the surface. (Wyoming Water Quality Rules and Regulations, Chapter 8 §4.c)

All Wyoming surface waters which have the natural water quality potential for use as an industrial water supply
shall be maintained at a quality which allows continued use of such waters for industrial purposes. Degradation of
such waters shall not be of such an extent to cause a measurable increase in raw water treatment costs to the
industrial user(s). Unless otherwise demonstrated, all Wyoming surface waters have the natural water quality
potential for use as an industrial water supply (Class 4 Waters). (Wyoming Water Quality Rules and Regulations,
Chapter 1 819)

Specific numeric standards for a number of toxicants are listed in the aquatic life “acute value” and “chronic value”
columns in Appendix B of these regulations. These standards apply to all Class 1, 2A, 2B, 2AB, 2C, 3A, 3B and 3C
waters. For these pollutants, the chronic value (four (4) day average concentration) and the acute value (one (1) hour
average concentration) shall not be exceeded more than once every three (3) years. For those pollutants not listed in
Appendix B or C of these regulations, maximum allowable concentrations on Class 1, 2 and 3 waters shall be
determined through the bioassay procedures outlined in the references listed in Appendix E of these regulations.
(Wyoming Water Quality Rules and Regulations, Chapter 1 §21 b-c)

In all Class 2A, 2D and 3 waters, wastes attributable to or influenced by the activities of man shall not deplete
dissolved oxygen amounts to a level which will result in harmful acute or chronic effects to aquatic life, or which
would not fully support existing and designated uses. In all Class 1, 2AB, 2B and 2C waters, wastes attributable to
or influenced by the activities of man shall not be present in amounts which will result in a dissolved oxygen content
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of less than that presented on the chart in Appendix D of these regulations. (Wyoming Water Quality Rules and
Regulations, Chapter 1 §24)

J. For all Wyoming surface waters, wastes attributable to or influenced by the activities of man shall not be present in
amounts which will cause the pH to be less than 6.5 or greater than 9.0 standard units. For all Class 1, 2 and 3
waters, effluent attributable or influenced by human activities shall not be discharged in amounts which change the
pH to levels which result in harmful acute or chronic effects to aquatic life, directly or in conjunction with other
chemical constituents, or which would not fully support existing and designated uses. (Wyoming Water Quality
Rules and Regulations, Chapter 1 §26)

K. Point source discharges to the surface waters in the Colorado River Basin of Wyoming shall be controlled as
described in Policy For Implementation of the Colorado River Basin Salinity Standards through the NPDES Permit
Program. In general, the policy shall be no discharge of salt except where it is not economically or technologically
practicable to prevent the discharge. (Wyoming Water Quality Rules and Regulations, Chapter 6 §4)

4. Hydraulic Fracturing Operation Requirements

A. Permitting

1. Before any persons shall spud in and begin the drilling of any well on fee, patented, state, or federal lands, or
deepen any such wells by drilling to a lower formation, such persons shall file an Application for Permit to Drill
or Deepen (Form 1) with the Commission and pay a fee of fifty dollars ($50.00) for a permit effective May 1,
1996. No drilling activity shall commence until such application is approved and a permit to drill is issued by
the Commission. (Wyoming Rules Chapter 3 §8.a).

2. (b) For wells drilled on fee, patented and state land, prior to construction of the drilling location, approval of
Form 14B (Application to Construct a Reserve Pit) must be obtained. The Application for Permit to Drill will
not be processed until this requirement is met. (Wyoming Rules Chapter 3 §8.b)

3. (c) The Application for Permit to Drill or Deepen (Form 1) shall be accompanied by an accurate plat showing
the location of the proposed well with reference to the nearest lines of an established public survey. Information
to be included in such notice shall be the type of tools to be used, proposed depth to which the well will be
drilled, estimated depth to the top of the important markers, estimated depth to the top of objective horizons, the
proposed casing program, including size and weight thereof, the depth at which each casing string is to be set,
and the amount of cement to be used. Information shall also be given relative to the drilling plan, together with
any other information which may be required by the Supervisor. Where multiple Applications for Permit to
Drill will be sought for several wells proposed to be drilled to the same zone within an area of geologic
similarity, approval may be sought from the Supervisor to file a comprehensive drilling plan containing the
information required above which will then be referenced on each Application for Permit to Drill. (Wyoming
Rules Chapter 3 §8.c)

4. (d) The Application for Permit to Drill or Deepen (Form 1) shall also be accompanied by a statement of
compliance with WYO. STAT. ANN. § 30-5-403 (Form 1A), if the application is not exempted from the Split
Estates Act. Included in this statement shall be the surface owner’s name, contact address, telephone number
and any other relevant and necessary contact information. The statement shall certify that the oil and gas
operator has done the following:

a. (i) provided notice of proposed oil and gas operations to the surface owner;

b. (ii) engaged in good faith negotiations to reach a surface use agreement with the surface owner, and

c. (iii) satisfied the conditions of WYO. STAT. ANN. § 30-5-402(c) and how they were satisfied. The oil and
gas operator shall not file a copy of any surface use agreement, nor will the terms of any such agreement be
disclosed.

(Wyoming Rules Chapter 3 §8.d)

5. (e) Each Application for Permit to Drill or Deepen (Form 1) shall be accompanied by a sworn statement from
the operator, on a form approved by the Commission, that all underground electrical conductors outside of its
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facilities, fenced enclosures, or posted areas will comply with the 2005 Electrical Code as adopted by the
Department of Fire Prevention and Electrical Safety. Operator shall provide WOGCC at least twenty-four (24)
hours notice prior to installation of underground electrical conductors outside of its facilities, fenced enclosures,
or posted areas. With routine maintenance, emergency or repair work, the Operator shall provide the WOGCC
notice within twenty-four (24) hours of completing the electrical work. (Wyoming Rules Chapter 3 §8.¢)

(f) In addition to any other required form or attachment to the Application for Permit to Drill, the following

shall be submitted:

a. (i) For directional wells a diagram clearly showing the proposed direction of the deviation and the proposed
horizontal distance between the bottom of the hole and the surface location;

b. (ii) For horizontal wells a diagram shall be submitted clearly showing the wellbore path from the surface
through the terminus of the lateral. A horizontal well's number shall be appended with an "H" suffix,
denoting horizontal, in Block 8 of Form 1. If more than one lateral borehole extends from the same vertical
wellbore, each such lateral must be permitted as an individual horizontal well with an "H" suffix. The
surface location and the proposed footage locations of both the initial penetration into the productive
formation and the terminus of the lateral shall be entered under “Location”. If the application is for a permit
to drill a horizontal well, notice of the application shall be given by certified mail to all owners within one-
half (*2) mile of any point on the entire length of the horizontal wellbore, from the surface location through
the terminus of the lateral. In the absence of any special Commission order, notice is not required for
horizontal wells in federally supervised units or in API units provided that no portion of the horizontal
interval is closer than six hundred-sixty feet (660") from a drilling or spacing unit boundary or any
uncommitted tract.

(Wyoming Rules Chapter 3 §8.f)

(g) After receipt by the Commission at the office of the Supervisor of a proper application from an interested

party requesting the establishment of drilling units or the revision of existing drilling units for the spacing of

wells within a certain designated area, or upon a decision by the Supervisor or the Commission to call a hearing

for the establishment of drilling units or the revision of existing drilling units within a certain designated area,

any Application for Permit to Drill within any such designated area will be held in abeyance by the Commission

until such time as the matter has been fully heard and determined; except, however, a permit shall be issued by

the Supervisor if an owner files a sworn application and demonstrates therein to the Supervisor's satisfaction

that on the date the application requesting such drilling units was filed:

a. (i) he has the right or obligation under the terms of an existing contract to drill said well; and

b. (ii) he has a leasehold estate or right to acquire a leasehold estate under said contract which will be
terminated unless he is permitted to commence the drilling of said well before the matter of spacing can be
fully heard and determined by the Commission.

(Wyoming Rules Chapter 3 §8.9)

(h) If drilling is not commenced, the permit to drill shall not be valid after the expiration of a period of one (1)
year from the date of the issuance thereof by the Commission or its authorized agents. A new application shall
be submitted prior to the expiration date of the Permit to Drill, along with a $50.00 extension fee, in order to
request a one (1) year extension from such expiration date. (Wyoming Rules Chapter 3 §8.h)

(i) All plats shall contain the following information:

a. (i) section, township, range and county that the well is to be located within; (ii) north arrow; (iii) scale of
drawing. This should include a bar graph and a ratio showing the scale of the map; (iv) a description of all
monuments found, set, reset or replaced and notation of all distances measured between the corners used in
establishing the section boundary in which the well is located; (v) distances from the nearest established
section boundary lines to the proposed well; (vi) ungraded ground elevation of the well; (vii) basis of
elevations; (viii) basis of bearings; (ix) signed Wyoming Registered Land Surveyor Certificate or
statement indicating that the well was actually staked by the surveyor or others under his direct supervision
as exhibited on the plat.

(Wyoming Rules Chapter 3 §8.i)
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10. (j) Latitude and longitude in degrees, with five (5) decimal places and the datum used, if not contained on the

plat, is to be furnished within thirty (30) days of the completion of the well. Latitude and longitude values shall
be accurate to within one hundred fifty feet (150"). (Wyoming Rules Chapter 3 §8.j)

11. (k) Within the Special Sodium Drilling Area —A or —B (SSDA —A or —B) as defined in Chapter 1, Section 2 (qq)

or (rr), a notice of the Application for Permit to Drill shall be given by certified mail to all trona producers
holding current valid DEQ permits to mine trona. (Wyoming Rules Chapter 3 §8.k)

Notifications

1.

Upon completion or recompletion of a well, stratigraphic test or core hole, or the completion of any remedial
work such as plugging back or drilling deeper, acidizing, shooting, formation fracturing, squeezing operations,
setting a liner, gun perforating, or other similar operations not specifically covered herein, a report on the
operation shall be filed with the Supervisor. Such report shall present a detailed account of the work done and
the manner in which such work was performed; the daily production of oil, gas, and water both prior to and
after the operation; the size and depth of perforations; the quantity of sand, crude, chemical, or other materials
employed in the operation and any other pertinent information of operations which affect the original status of
the well and are not specifically covered herein. (Wyoming Rules Chapter 3 §12)

Drilling

1.

A written notice of intention to do work or to change plans previously approved on the original APD and/or
drilling and completion plan (Chapter 3, Section 8(c)) must be filed with the Supervisor on the Sundry Notice
(Form 4), unless otherwise directed, and must reach the Supervisor and receive his approval before the work is
begun. Approval must be sought to acidize, cleanout, flush, fracture, or stimulate a well. The sundry notice must
include depth to perforations or the openhole interval, the source of water and/or trade name of fluids, type of
proppants, as well as estimated pump pressures. Routine activities that do not affect the integrity of the wellbore
or the reservoir, such as pump replacements, do not require a sundry notice. The Supervisor may require
additional information. (Wyoming Rules Chapter 3 §1.a)

Within thirty (30) days after logs are run on any well or within thirty (30) days after the completion of any
further operation on it, if such operations involve drilling deeper or redrilling any formation, the owner shall
submit to the Supervisor two (2) copies of the well log on the form prescribed by the Commission as well as
two (2) copies of the electrical, radioactive, or other similar conventional logs run. If requested by the owner,
the Supervisor may grant an extension to the thirty (30) day reporting period for any well. The Commission
would appreciate receiving logs, if available, in digital form or disc in addition to those mentioned above. The
format shall be LAS, Log ASCII standard or any other format approved by the Supervisor. (Wyoming Rules
Chapter 3 §21.a)

Unless otherwise ordered by the Commission upon hearing, all wells shall be so drilled that the horizontal
distance between the bottom of the hole and the location at the top of the hole shall be at all times a practical
minimum. Horizontal wells are exempt from this rule. (Wyoming Rules Chapter 3 §24)

Surface casing shall be run to reach a depth below all known or reasonably estimated utilizable domestic fresh
water levels and to prevent blowouts or uncontrolled flows. Fresh water flows detected during drilling
including seismic, core, or other exploratory holes shall be recorded on Form 19 (Report of Fresh Water Flows)
and reported to the Commission on the next business day. Information contained on the form shall describe the
depth at which the sand was encountered, the thickness, and the rate of water flow, if known. In areas where
pressures and formations are unknown, surface casing shall be of sufficient size to permit the use of an
intermediate string or strings of casing. Surface casing shall be set in or through an impervious formation and
shall be cemented by the pump and plug or displacement or other approved method with sufficient cement to fill
the annulus to the top of the hole, all in accordance with reasonable requirements of the Supervisor. If cement is
not circulated to the surface during the primary operation, the operator shall perform supplemental cementing
operations to assure that the annular space from the casing shoe to the surface is filled with cement; (Wyoming
Rules Chapter 3 §22.a.i)
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5. Horizontal & Directional Wells (Wyoming Rules Chapter 3 §25)

a. Before beginning controlled directional drilling, other than whipstocking because of hole conditions, when
the intent is to direct the bottom of the hole away from the vertical, notice of intention to do so shall be
filed with the Supervisor and his approval obtained. The approval will be valid for one year from the date it
was granted. Such notice shall state clearly: (i) the depth; (ii) exact surface location of the wellbore; (iii)
proposed direction of deviation; and (iv) proposed horizontal distance between the bottom of the hole and
surface location.

b. (b) If approval is obtained, the owner shall file with the Supervisor within thirty (30) days after the
completion of the work an accurate and complete copy of the survey made.

c. (c) Additional notice to directional drill shall not be required if the proposed bottomhole location will be
drilled to an authorized location pursuant to Section 2 of this chapter, a drilling and spacing order, or any
other special order of the Commission.

d. (d) This rule also applies to horizontal wells, and the horizontal well diagram submitted with the
Application for Permit to Drill shall serve as the above-required notice to the Supervisor.

D. Stimulation

1. Within the Special Sodium Drilling Area — A or — B as defined in Chapter 1, Section 2(qq) or (rr) or all wells
defined in Chapter 1, Section 2 unless altered, modified, or changed upon hearing before the Commission, or
shown to contain no Trona Mineral Resources, shall only use stimulation methods that do not significantly
damage the Trona Mineral Resources. A plan of work for any stimulation operation shall be submitted to the
Supervisor and approved before the work is undertaken.

a. (i) Well stimulation operations within the Trona Interval shall include a post stimulation survey that
identifies the extent of induced fractures. Results of the survey shall be submitted to the Supervisor for
evaluation to determine if induced fractures have significantly intersected the Trona Mineral Resources and
if corrective action is required.

b. (ii) Stimulation fluids shall be designed to prevent significant dissolution to the Trona Mineral Resources.
The Supervisor shall require corrective action if it is determined that significant damage to the Trona
Mineral Resources has, or is likely to occur.

(Wyoming Rules Chapter 3 §22.f)

E. Surface Rehabilitation

1. Site reclamation must be initiated within one (1) year of permanent abandonment of a well or last use of a pit
and shall be completed in as timely a manner as climatic conditions allow. For just cause, the Supervisor may
grant an administrative variance providing for additional time. Reclamation must be completed in accordance
with the landowner’s reasonable requests, and/or resemble the original vegetation and contour of adjoining
lands. Where practical, topsoil must be stockpiled during construction for use in reclamation. All disturbed
areas on state lands will be recontoured and reseeded unless the Office of State Lands and Investments approves
otherwise. (Wyoming Rules Chapter 3 §17.b)

2. When rehabilitation of the surface is complete and the well is ready for inspection and bond release, the
operator or owner shall so advise the Supervisor by submitting a Sundry Notice (Form 4) marking the area on
the form advising such. Inspections for the purpose of bond release will not be made by the Commission staff
until that request is provided by the operator or owner. The SRA will be approved only after the site has been

inspected and recommended for bond release by a Commission staff member. (Wyoming Rules Chapter 3
§17.c)

5. Noise and Light Impact Minimization and Mitigation-None found, yet.

6. Setbacks

A. Human Health & Safety
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Pits, wellheads, pumping units, tanks, and treaters shall be located no closer than three hundred fifty feet (350"
from to water supplies, residences, schools, hospitals, or other structures where people are known to congregate.
The Supervisor may impose greater distances for good cause and likewise grant exceptions to the 350-foot rule.
(Wyoming Rules Chapter 3 §22.b)

7. Multiple Well Pad Reclamation Practices-None Found, yet.

8. NORM

9. Storm Water Runoff

A. The department may issue a general permit to cover a category of discharges, except those covered by individual
permits, within a geographic area which shall correspond to existing geographic or political boundaries. The general
permit may be written to regulate:

1.

(i) Storm water point sources except;

a. (A) Storm water discharges associated with industrial activities (as defined in Section 6 (g) (ii) (A) through
(K)) that have a potential to reach surface waters of the state that are listed as being Class 1 in Appendix A
of Chapter 1, Wyoming Water Quality Rules and Regulations. These facilities must apply for an individual
storm water permit in accordance with the requirements of Section 6 (b).

b. (B) Storm water discharges from large or small construction activity as defined in Section 6 (f) are not
included in the exception of Section 4 (a) (i) (A).

(Wyoming Water Quality Rules and Regulations, Chapter 2 §4.a)

B. Authorization to discharge.

1.

5.

(i) Except as otherwise provided in these regulations, any person seeking coverage under a general permit shall
submit to the department a complete notice of intent, supplied by the administrator, to be covered by the general
permit. Any person who fails to submit a notice of intent in accordance with the terms of the general permit is
not authorized to discharge under the terms of the permit unless the general permit, in accordance with Section
4 (b) (v), contains a provision that a notice of intent is not required.

(if) The minimum requirements of the notice of intent shall be specified in the general permit and shall require
the submission of information necessary for adequate program implementation. All notices of intent shall be
signed as described in Section 14 of these regulations.

(iii) General permits shall specify the deadlines for submitting notices of intent and the date(s) when a discharge
is authorized under the permit unless otherwise specified in the authorization. (A) In any event, no person shall
commence a discharge without having obtained written authorization from the department, and no authorization
shall be issued without full compliance by the permittee with all requirements of these regulations. (B) In any
event, no person shall change or alter the conditions of an authorized discharge without having obtained an
authorization from the department and no authorization for the modification shall be issued without full
compliance by the permittee with all requirements of these regulations. (C) In any event, no person shall
continue to discharge beyond the expiration date of an authorization without having obtained an extension or
renewal of the authorization from the department, and no extension or renewal shall be granted without full
compliance by the permittee with all requirements of these regulations.

(iv) General permits shall specify eligibility requirements for coverage under the permit and procedures for
submitting notices of intent and granting authorization.

(vi) The administrator may notify a discharger that it is subject to the conditions and requirements of a general
permit, even if the discharger has not submitted a notice of intent to be covered.

(Wyoming Water Quality Rules and Regulations, Chapter 2 §4.b)

C. Water quality-based limits. Where sources within a specific category or subcategory of dischargers are subject to
water quality-based limits imposed pursuant to Section 5 of these regulations, the source in that specific category or
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subcategory shall be subject to the same water quality-based effluent limitations, when applicable. (Wyoming Water
Quality Rules and Regulations, Chapter 2 84.c)

Discharge Allowances

1.

For any storm water discharge associated with large or small construction activities or industrial activities from
a facility that is owned or operated by a municipality with a population of less than 100,000 that is not
authorized by a general or individual permit, other than an airport, power plant, or sanitary landfill, a permit
application must be submitted to the administrator by March 10, 2003. (Wyoming Water Quality Rules and
Regulations, Chapter 2 §6.a.ii)

Storm water discharges associated with small construction activity at oil and gas exploration, production,
processing, and treatment operations or transmission facilities, require permit authorization as of March 10,
2005. (Wyoming Water Quality Rules and Regulations, Chapter 2 86.a.iv)

A permit application shall be submitted to the administrator within 60 days of notice of a storm water discharge
which the administrator determines contributes to a violation of a water quality standard or is a significant
contributor of pollutants to surface waters of the state or where the administrator determines that storm water
controls are needed for the discharge based on wasteload allocations that are part of TMDLSs that address the
pollutant(s) of concern; unless permission for a later date is granted by the administrator. (Wyoming Water
Quality Rules and Regulations, Chapter 2 §6.a.vi)

The operator of an existing or new discharge composed entirely of storm water from an oil or gas exploration,

production, processing, or treatment operation, or transmission facility is not required to submit a notice of

intent in accordance with Section 4 or a permit application in accordance with Section 6 (b), unless the facility:

a. (1) Has had a discharge of storm water resulting in the discharge of a reportable quantity for which
notification is or was required pursuant to 40 CFR 117.21 or 40 CFR 302.6 at anytime since November 16,
1987; or

b. (I1) Has had a discharge of storm water resulting in the discharge of a reportable quantity for which
notification is or was required pursuant to 40 CFR 110.6 at any time since November 16, 1987; or

c. (l) Contributes to a violation of a water quality standard; or

d. (IV) Has been determined by the administrator that storm water controls are needed for the discharge based
on wasteload allocations that are part of TMDLSs that address the pollutants of concern.

e. (V) The construction of such facilities may still qualify for permit coverage under Section 6 (f).

(Wyoming Water Quality Rules and Regulations, Chapter 2 86.9.ii.M)

The administrator, at his discretion, may waive the otherwise applicable requirements in a general permit, as
described in Section 4, for a storm water discharge from a small construction activity that disturbs less than five
(5) acres where the value of the rainfall erosivity factor (‘R’ in the Revised Universal Soil Loss Equation) is less
than five (5) during the period of construction activity. The rainfall erosivity factor must be determined in
accordance with Chapter 2 of the Agriculture Handbook Number 703, Predicting Soil Erosion by Water: A
Guide to Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE), pages 21-64, dated
January 1997 or a similar state-approved method. The operator or owner must certify to the administrator that
the construction activity will only take place during a period when the value of the rainfall erosivity factor is
less than five (5). If unforeseeable conditions occur that are outside of the control of the applicant for a waiver,
and that will extend the construction activity beyond the dates initially applied for, the owner or operator must
reapply for the waiver or obtain coverage under a general permit for storm water discharges. The waiver re-
application or permit application must be submitted within two (2) business days after the unforeseeable
condition becomes known. This waiver does not relieve the operator or owner from complying with
requirements of local agencies. (Wyoming Water Quality Rules and Regulations, Chapter 2 §6.1.ii.B)

For storm water discharges associated with large and/or small construction activities from point sources which
discharge through a non-municipal or non-publicly owned separate storm sewer system, the director, at his
discretion, may issue: a single WYPDES permit, with each discharger a co-permittee to a permit issued to the
operator of the portion of the system that discharges into surface waters of the state; or, individual permits to
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each discharger of storm water associated with large and/or small construction activity through the non-
municipal conveyance system.

a.

C.

(A) Each facility with a storm water discharge to a storm water discharge system that is not an MS4 shall
be covered by a WYPDES permit, or a permit issued to the operator of the portion of the system that
discharges to surface waters of the state, with each discharger to the non-municipal conveyance a co-
permittee to that permit.

(B) Where there is more than one (1) operator of a single system of such conveyances, all operators of
storm water discharges associated with industrial activity must submit applications.

(C) Any permit covering more than one (1) operator shall identify the effluent limitations, or other permit
conditions, if any, that apply to each operator.

(Wyoming Water Quality Rules and Regulations, Chapter 2 §6.f.v)

For storm water discharges associated with small construction activity identified in Section 6 (f) (ii) (A), the
administrator may include permit conditions that incorporate qualifying state or local erosion and sediment
control program requirements by reference. A qualifying state or local erosion and sediment control program is
one that includes:

a.

b.

d.

(A) Requirements for construction site operators to implement appropriate erosion and sediment control
best management practices;

(B) Requirements for construction site operators to control waste such as discarded building materials,
concrete truck washout, chemicals, litter, and sanitary waste at the construction site that may cause adverse
impacts to water quality;

(C) Requirements for construction site operators to develop and implement a storm water pollution
prevention plan. (A storm water pollution prevention plan includes site descriptions, descriptions of
appropriate control measures, copies of approved local requirements, maintenance procedures, inspection
procedures, and identification of non-storm water discharges); and

(D) Requirements to submit a site plan for review that incorporates consideration of potential water quality
impacts.

(Wyoming Water Quality Rules and Regulations, Chapter 2 §6.k.i)

For storm water discharges from large construction activity identified in Section 6 (f) (i), the administrator may
include permit conditions that incorporate qualifying state or local erosion and sediment control program
requirements by reference. A qualifying state or local erosion and sediment control program is one that includes
the elements listed in Section 6 (k) (i), and any additional requirements necessary to achieve the applicable
technology-based standards of “best available technology” and “best conventional technology” based on the
best professional judgment of the permit writer. (Wyoming Water Quality Rules and Regulations, Chapter 2
86.k.ii)
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TABLE 2.11
Shale Gas Site Equipment

Shale Gas Site Equipment

Noise Light
Type Use Height | Footprint Powered By 8 References
Output | Output
Excavation Equipment clear land for access, drilling, production, and operations diesel
Tractor Trailers, Flatbeds transport drilling rig and equipment to site diesel
Chesapeake Energy, March 2009; Air Emissions and
Generators produce electricity for drill rig and lighting diesel p. &Y
Regulations.
Chesapeake Energy, March 2009; Air Emissions and
Drilling Rig drill well 100 feet electricity p. &Y
Regulations.
Mud Pumps pumps drilling mud down hole
Shale Shakers separate cuttings and gas from drilling mud
Production and Completion Truck- . . . . .
. run light tubing and support well-completion operations diesel
mounted Rig or Crane
Wellhead / Christmas Tree control gas flow from producing well 6 feet
Lighting electricity
Chesapeake Energy, March 2009; Air Emissions and
Water Injection Pumps hydraulic fracturing diesel p. &Y
Regulations.
Tanker Trucks water supply, gas, condgnsate, produced fluids, and frac fluid diesel Chesap?ake Energy, March 2009; Air Emissions and
component transportation and storage Regulations.
. Chesapeake Energy, March 2009; Air Emissions and
Separator removes produced water gravity .
Regulations.
Pumps move / pressurize fluid and gas
. o e Chesapeake Energy, March 2009; Air Emissions and
Tri-ethylene glycol dehydrator removes water from gas to meet gas pipeline specifications natural gas K
Regulations.
Chesapeake Energy, March 2009; Air Emissions and
Wellhead Gas Compressor raise gas pressure to the gas gathering line's required pressure natural gas p. &Y
Regulations.
used, when necessary, to increase gas pressure so it can flow . .
Gas Lift Compressor ¥ gasp natural gas City of Fort Worth, Texas, Code of Ordinances
from the well
. compressors boost the pressure of the gas so it can flow to a Chesapeake Energy, March 2009; Air Emissions and
Gas Compressor Station R natural gas X
user or local distribution company Regulations.
Gas Processor (refrigeration plant or condenses and removes heavier hydrocarbons (natural gas natural gas Chesapeake Energy, March 2009; Air Emissions and

expander plant)

liquids) from rich gas

Regulations.

Meters

measure gas, water, produced fluids, or condensates

often solar panels

Perforating Tool

perforates the steel casing, cement sheath and rock formation
in the production zone

electrical charges

Barnett Shale Energy Education Council (BSEEC);
http://www.bseec.org/index.php/content/facts/drilli

ng/
Front End Loader move bulk materials diesel Chesapeake Energy, field visit, May 2009
Fork Lift load, unload, and move materials diesel Chesapeake Energy, field visit, May 2009
t tand st t ly, flow-back, and produced ) -
Fracture Tanks v;:::for and store water supply, Tlow-back, and produce NA Chesapeake Energy, field visit, May 2009
Wireline Truck raise and lower tools in wellbore diesel Fortuna Energy, field visit, May 2009
Sand Trailers transport and store propant NA Fortuna Energy, field visit, May 2009
Crane move materials and equipment diesel Fortuna Energy, field visit, May 2009
Lift truck elevated work platform electric Fortuna Energy, field visit, May 2009




TABLE 2.12

Radionuclide Half-Lives

Radionuclide Half-life Mode of Decay
Ra-226 1600 years alpha
Rn-222 3,824 days alpha
Pb-210 22.30 years beta
Po-210 138.40 days alpha
Ra-228 5.75 years beta
Th-228 1.92 years alpha
Ra-224 3.66 days alpha
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SRBC

SRBC

SRBC

SRBC

SRBC

SRBC

SRBC

SRBC
SRBC

SRBC

SRBC

DRBC

DRBC
DRBC

DRBC

DRBC

DRBC
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Document

Federal Register, Vol 73, No. 247, Rules
and Regulations

Regulation of Projects

Regulation of Projects

Regulation of Projects

Regulation of Projects

Federal Register, Vol 73, No. 247, Rules
and Regulations

Standard Docket Conditions Contained In
Gas Well Consumptive Water Use
Regulation of Projects

Standard Docket Conditions Contained In
Gas Well Surface Water Dockets

Standard Docket Conditions Contained In
Gas Well Surface Water Dockets

Standard Docket Conditions Contained In
Gas Well Surface Water Dockets

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410
Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

TABLE 3.1

Summary of Regulations Pertaining to Transfer of Invasive Species

Article

18 CFR Part 806.22,f,8

18 CFR Part 806.24,b,3,c

18 CFR Part 801.3,b

18 CFR Part 801.3,c,1

18 CFR Part 806.23,2

18 CFR Part 806.22,f,6

% Item 10.

18 CFR Part 806.25,b, 4

Item 4. (Not contained in
all approvals)

Item 5. (Not contained in
all approvals)

* Item 10.

2.20.2

2.20.3
2.20.4

2.20.5

2.20.6

2.101

Regulation Summary

All flowback and produced fluids, including brines, must be treated and disposed of in accordance with applicable state and federal law.

For diversions into the SRB, must provide: (1) the source, amount, and location of the diverted water,and (2) the water quality classification, if any, of the SRBC discharge
stream and the discharge location(s). (3) All applicable withdrawal or discharge permits or approvals must have been applied for or received, and must prove that the diversior
will not result in water quality degradation that may be injurious to any existing or potential ground or surface water use.

The SRBC will require evidence that proposed interbasin transfers of water will not jeopardize, impair or limit the efficient development and management of the SRBC's water
resources, or any aspects of these resources for in-basin use, or have a significant unfavorable impact on the resources of the basin and the receiving waters of the
Chesapeake Bay.

Allocations, diversions, or withdrawals of water must be based on (1) the rights of landholders in any watershed to use the stream water in reasonable amounts and to have
the stream flow not unreasonably diminished in quality or quantity by upstream use or diversion of water; and (2) on the maintenance of the historic seasional variations of the
flows into Chesapeake Bay.

The SRBC may deny or limit an approval if a withdrawal may cause significant adverse impacts to SRB water, including: lowering of groundwater or stream flow levels;
rendering competing supplies unreliable; affecting other water uses; causing water quality degradation that may be injurious to any existing or potential water use; affecting
any living resources or their habitat; causing permanent loss of aquifer storage capacity; or affecting low flow of perennial or intermittent streams.

Flowback fluids or produced brines used for hydrofracturing must be separately accounted for, but will not be included in the daily use volume or be subject to the mitigation
requirements of § 806.22 [b].
Unused water shall not be discharged back to the SRB waters without appropriate controls and treatment to prevent the spread of aquatic nuisance species.

Industrial water users must evaluate and utilize applicable recirculation and reuse practices.

Within ninety (90) days of this approval, the project sponsor shall submit a plan of study and a schedule for completion to conduct a survey and evaluate the potential impacts
on the rare and protected freshwater mussels located in the Susquehanna River within the area of the withdrawal.

This approval does not become effective until the SRBC is satisfied that the withdrawal has no adverse impacts to the rare and protected freshwater mussel species of
concern.

Must report the method of water transport (tanker truck or pipeline) and show that all water withdrawn from surface water sources is transported, stored, injected into a well, or
discharged with appropriate controls and treatment to prevent the spread of aquatic nuisance species.

The underground water-bearing formations of the DRB, their waters, storage capacity, recharge areas, and ability to convey water shall be preserved and protected.

Projects that withdraw underground waters must reasonably safeguard the present and future public interest in the affected water resources.

Withdrawals from DRB ground water are limited to the maximum draft of all withdrawals from a ground water basin, aquifer, or aquifer system that can be sustained without
rendering supplies unreliable, causing long-term progressive lowering of ground water levels, water quality degradation, permanent loss of storage capacity, or substantial
impact on low flows of perennial streams, unless the DRBC decides a withdrawal is in the public interest. In confined coastal plain aquifers, the DRBC may apply aquifer
management levels, if any, established by a signatory state in determining compliance with criteria relating to "longterm progressive lowering of ground water levels."

The principal natural recharge areas of the DRB shall be protected from unreasonable interference. No recharge sources (ground or surface water) shall be polluted based on
water quality standards promulgated by the DRBC or any of the signatory parties.

The DRB ground water resources shall be used, conserved, developed, managed, and controlled for the needs of present and future generations, so interference, impairment,
penetration, or artificial recharge shall be subject to review and evaluation under the Compact.

The DRBC may acquire, operate and control projects and facilities for the storage and release of waters, for the regulation of flows and DRB surface and ground water
supplies, for the protection of public health, stream quality control, economic development, improvement of fisheries, recreation, pollution dilution and abatement, the
prevention of undue salinity and other purposes. No signatory party may permit any augmentation of flow to be diminished by the diversion of any DRB water during any
period in which waters are being released from storage by the DRBC for the purpose of augmenting such flow, except in cases where such diversion is authorized by this
compact, or by the DRBC pursuant to, or by the order of a court of competent jurisdiction.
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DRBC

DRBC

DRBC

DRBC
DRBC

DRBC

DRBC

DRBC

DRBC

DRBC
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Document
Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410
Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Water Code 18 CFR Part 410

Article
2.30.2

2.30.3

2.30.4

2.30.6
2.200.1

2.350.2

2.400.2

3.10.3A1

3.10.3,A,2,b

3.10.3,A2,c

3.10.3,A,2,d

3.10.3,A2,e

Regulation Summary

The waters of the DRB are limited in quantity and to drought. The exportation of DRB water is discouraged. The DRB waters have limited assimilative capacity to accept
substances without significant impacts. Wastewater import that would significantly reduce the assimilative capacity of the receiving DRB stream is discouraged and should be
reserved for users within the DRB.

Consideration of the importation or exportation of water will be conducted pursuant to this policy and include assessments of the water resource and economic impacts of the
project and of all alternatives to any water exportation or wastewater importation project.

The DRBC has jurisdiction over exportations and importations of water (Section 3.8 of the Compact, and inclusion within the Comprehensive Plan) as specified in the
Administrative Manual - Rules of Practice and Procedure. The applicant shall address those of the items listed below as directed by the DRBC: A. efforts to develop or use
and conserve outside resources; B. water resource, economic, and social impacts of each alternative, including the "no project” alternative; D. amount, timing and duration of
the proposed transfer and its relationship to DRB hydrologic conditions, and impact on instream uses and downstream waste assimilation capacity; E. benefits to the DRB as ¢
result of the proposed transfer; F. volume of the transfer and its relationship to other specified actions or Resolutions by the DRBC; G. the relationship of the transfer volume
to all other diversions; H. other significant benefits or impairments to the DRB as a result of the proposed transfer.

The DRBC gives no credit toward meeting wastewater treatment requirements for wastewater imported into the Delaware Basin. Wasteload allocations assigned to
dischargers will not include loadings attributable to wastewater importation.

DRB water quality will be maintained in a safe and satisfactory condition for...wildlife, fish and other aquatic life.

The DRBC will preserve and protect wetlands by: A. minimizing adverse alterations in the quantity and quality of the underlying soils and natural flow of waters that nourish
wetlands; B. safeguarding against adverse draining, dredging or filling practices, liquid or solid waste management practices, and siltation; C. preventing the excessive
addition of pesticides, salts or toxic materials arising from non-point source wastes; and D. preventing destructive construction activities.

The drought of record, which occurred in the period 1961-1967, shall be the basis for planning and development of facilities and programs for control of salinity in the
Delaware Estuary.

The DRBC maintains the quality of interstate waters, where existing quality is better than the established stream quality objectives, unless such change is justifiable as a resul
of necessary economic or social development or to improve significantly another body of water. The DRBC will require the highest degree of waste treatment practicable. No
change will be considered which would be injurious to any designated present or future use.

There will be no measurable change in water quality except towards natural conditions in water that has high scenic, recreational, ecological, and/or water supply values.
Waters with exceptional values may be classified as either Outstanding Basin Waters (OBW) or Significant Resource Waters (SRW). OBW shall be maintained at their
existing water quality. 2) SRW must not be degraded below existing water quality, although localized degradation of water quality may be allowed for initial dilution if the
DRBC, after consultation with the state NPDES permitting agency, finds that the public interest warrants these changes, unless a mixing zone is allowed and then to the exten
of the mixing zone designated as set forth in this section. If degradation of water quality is allowed for initial dilution purposes, the DRBC, will designate mixing zones for each
point source and require the highest possible point source treatment levels necessary to limit the size and extent of the mixing zones. The dimensions of the mixing zone will
be based upon an evaluation of (a) site specific conditions, including channel characteristics; (b) the cost and feasibility of treatment technologies; and (c) the design of the dis

1) Direct discharges of wastewater to Special Protection Waters (SPW) are discouraged. New wastewater treatment facilities and substantial alterations to existing facilities
that discharge directly to SPW may be approved after the applicant has evaluated all nondischarge/ load reduction alternatives and is unable to implement these alternatives
because of technical and/or financial infeasibility. 2) New wastewater treatment facilities and substantial alterations to existing facilities within the drainage area of SPW may
be approved after the applicant fully evaluated all natural treatment alternatives and is unable to implement them because of technical and/or financial infeasibility.For both 1)
and 2) above, the applicant will consider alternatives to all loadings — both existing and proposed — in excess of actual loadings at the time of SPW designation. 3) New
wastewater treatment facilities and substantial alterations to existing facilities discharging directly to SRW may be approved only following a determination that the project is in
the public interest as that term is defined in Section 3.10.3.A.2.a.5 4) The general number, location and size of future wastewater treatment facilities discharging to OBW (if ar

Addresses emergency systems (standby power facilities, alarms, emergency management plans) for wastewater treatment facilities discharging to SPW. Emergency
management plans shall include an emergency notification procedure covering all affected downstream users. The minimum level of wastewater treatment for new wastewate
treatment facilities and substantial alterations to existing wastewater treatment facilities that discharge directly to OBW or SRW will beBest Demonstrable Technology
(BDT) (See rule for chemical analyses results that define BDT.) BDT may be superseded by applicable federal, state or DRBC criteria that are more stringent. BDT for
disinfection - ultraviolet light disinfection or an equivalent disinfection process that results in no harm to aquatic life, does not produce toxic chemical residuals, and results in
effective bacterial and viral destruction. DRBC may approve effluent trading on a voluntary basis between point sources within the same watershed or between the same
Interstate or Boundary Control Points to achieve no measurable change to existing water quality. Regulation discusses facilities within drainage areas of SPW and discharges
to OBW and SRW and lists water quality control points and the analyses parameters.

1) Projects subject to review under Section 3.8 of the Compact that are located in the drainage area of SPW must submit for approval a Non-Point Source Pollution Control
Plan that controls the new or increased non-point source loads generated within the portion of the project's service area which is also located within the drainage area of SPW
The plan will state which BMPs must be used to control the non-point source loads. RULE DISCUSSES trade-off plans in detail. It discusses: projects located above major
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Document Article Regulation Summary 7 7 o )
surface water impoundments; projects located in municipalities that have adopted and are actively implementing non-point source/stormwater control ordinances, projects
located in watersheds where the applicable state environmental agency, county government, and local municipalities are participating in the development of a watershed plan.
2) Approval of a new or expanded water withdrawal and/or wastewater discharge project will be subject to the condition that any new connection to the project system only
serve an area(s) regulated by a non-point source pollution control plan which has been approved by the DRBC. 3) Future plans for SPWs non-point source control regulations

Water Code 18 CFR Part 410 3.10.3B DRB waters will not contain substances attributable to municipal, industrial, or other discharges in concentrations or amounts sufficient to preclude the protection of specified
water uses. a. The waters shall be substantially free from unsightly or malodorous nuisances due to floating solids, sludge deposits, debris, oil, scum, substances in
concentrations or combinations which are toxic or harmful to human, animal, plant, or aquatic life, or that produce color, taste, odor of the water, or taint fish or shellfish flesh.
b. The concentration of total dissolved solids, except intermittent streams, shall not exceed 133 percent of background. In no case shall concentrations of substances exceed
those values given for rejection of water supplies in the United States Public Health Service Drinking Water Standards.

Water Code 18 CFR Part 410 3.10.3C The DRBC designates numerical stream quality objectives for the protection of aquatic life for the Delaware River Estuary (Zones 2 through 5) which correspond to the designated uses of each
zone. Aquatic life objectives for the protection from both acute and chronic effects are herein established on a pollutant-specific basis. (See RULE)
Water Code 18 CFR Part 410 3.10.3D The DRBC designates numerical stream quality objectives for the protection of human health for the Delaware River Estuary (Zones 2 through 5) which correspond to the designated uses of

each zone. Stream quality objectives for protection from both carcinogenic and systemic effects are herein established on a pollutant-specific basis. (See RULE)

Water Code 18 CFR Part 410 3.104,A All wastes shall receive a minimum of secondary treatment, regardless of the stated stream quality objective.

Water Code 18 CFR Part 410 3.10.4,B Wastes (exclusive of stormwater bypass) containing human excreta or disease producing organisms shall be effectively disinfected before being discharged into surface
bodies of water as needed to meet applicable DRBC or State water quality standards.

Water Code 18 CFR Part 410 3.10.4,C Effluents shall not create a menace to public health or safety at the point of discharge.

Water Code 18 CFR Part 410 3.10.4,D Lists discharge contaminant limits.

Water Code 18 CFR Part 410 3.10.4,E Where necessary to meet the stream quality objectives, the waste assimilative capacity of the receiving waters shall be allocated in accordance with the doctrine of equitable
apportionment.

Water Code 18 CFR Part 410 3.10.4,F 1. Discharges to intermittent streams may be permitted by the DRBC only if the applicant can demonstrate that there is no reasonable economical alternative, the project is

environmentally acceptable, and would not violate the stream quality objectives set forth in Section 3.10.3B.1.a. 2. Discharges to intermittent streams shall be adequately
treated to protect stream uses, public health and ground water quality, and prevent nuisance conditions.

Water Code 18 CFR Part 410 3.10.5,E The DRBC will consider requests to modify the stream quality objectives for toxic pollutants based upon site-specific factors. Such requests shall provide a demonstration of
the site-specific differences in the physical, chemical or biological characteristics of the area in question, through the submission of substantial scientific data and analysis. The
demonstration shall also include the proposed alternate stream quality objectives. The methodology and form of the demonstration shall be approved by the DRBC.

6 NYCRR Part 608 608.9 (a) Water quality certifications required by Section 401 of the Federal Water Pollution Control Act, Title 33 United States Code 1341(see subdivision (c)of this Section). Any
applicant for a federal license or permit to conduct any activity, including but not limited to the construction or operation of facilities that may result in any discharge into
navigable waters as defined in Section 502 of the Federal Water Pollution Control Act (33 USC 1362), must apply for and obtain a water quality certification from the
department.The applicant must demonstrate compliance with Sections 301-303, 306 and 307 of the Federal Water Pollution Control Act (See RULE.)

Connotes the indicated regulation pertains directly to invasive or nuisance species. All other regulations reference practices, methods, and actions that are not specifically targeted at reducing or eliminating the transport of invasive species, but
nonetheless may indirectly address the issue.
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TABLE 3.3

Summary of FEMA Flood Insurance Rate Map (FIRM) Availability

Current FIRM

County Community Name Effective Date
Albany Albany, City of 4/15/1980
Albany Altamont, Village of 8/15/1983
Albany Berne, Town of 8/1/1987 (L)
Albany Bethlehem, Town of 4/17/1984
Albany Coeymans, Town of 8/3/1989
Albany Cohoes, City of 12/4/1979
Albany Colonie, Town of 9/5/1979
Albany Green Island, Village of 6/4/1980
Albany Guilderland, Town of 1/6/1983
Albany Knox, Township of 8/13/1982 (M)
Albany Menands, Village of 3/18/1980
Albany New Scotland, Town of 12/1/1982
Albany Ravena, Village of 4/2/1982 (M)
Albany Rensselaerville, Town of 8/27/1982 (M)
Albany Voorheesville, Village of 12/1/1982
Albany Watervliet, City of 1/2/1980
Albany Westerlo, Town of 8/3/1989
Allegany Alfred, Town of 10/7/1983 (M)
Allegany Alfred, Village of 2/15/1980
Allegany Allen, Town of 7/16/1982 (M)
Allegany Alma, Town of 10/7/1983 (M)
Allegany Almond, Village of 2/15/1980
Allegany Amity, Town of 12/18/1984
Allegany Andover, Town of 3/2/1998
Allegany Andover, Village of 4/2/1979
Allegany Angelica, Town of 12/31/1982 (M)
Allegany Angelica, Village of 2/1/1984
Allegany Belfast, Town of 8/6/1982 (M)
Allegany Belmont, Village of 12/18/1984
Allegany Birdsall, Town of 7/16/1982 (M)
Allegany Bolivar, Town of 7/30/1982 (M)
Allegany Bolivar, Village of 1/19/1996
Allegany Burns, Town of 7/16/1982 (M)
Allegany Canaseraga, Village of 12/2/1983 (M)
Allegany Caneadea, Town of 8/20/1982 (M)
Allegany Clarksville, Town of 11/12/1982 (M)
Allegany Cuba, Town of 7/30/1982 (M)
Allegany Cuba, Village of 4/17/1978
Allegany Friendship, Town of 12/18/1984
Allegany Genesee, Town of 7/30/1982 (M)
Allegany Granger, Town of 10/7/1983 (M)
Allegany Grove, Town of 11/6/1991
Allegany Hume, Town of 10/2/1997
Allegany Independence, Town of 7/9/1982 (M)
Allegany New Hudson, Town of 8/20/1982 (M)
Allegany Richburg, Village of 1/5/1978
Allegany Rushford, Town of 12/23/1983 (M)
Allegany Scio, Town of 3/18/1985
Allegany Ward, Town of (NSFHA)
Allegany Wellsville, Town of 3/18/1985
Allegany Wellsville, Village of 7/17/1978
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TABLE 3.3

Summary of FEMA Flood Insurance Rate Map (FIRM) Availability

Current FIRM

County Community Name Effective Date
Allegany West Almond, Town of (NSFHA)
Allegany Willing, Town of 12/24/1982 (M)
Allegany Wirt, Town of 6/25/1982 (M)
Broome Barker, Town of 2/5/1992
Broome Binghamton, City of 6/1/1977
Broome Binghamton, Town of 1/6/1984 (M)
Broome Chenango, Town of 8/17/1981
Broome Colesville, Town of 1/20/1993
Broome Conklin, Town of 7/17/1981
Broome Dickinson, Town of 4/15/1977
Broome Endicott, Village of 9/7/1998
Broome Fenton, Town of 8/3/1981
Broome Johnson City, Village of 9/30/1977
Broome Kirkwood, Town of 6/1/1977
Broome Lisle, Town of 8/20/2002
Broome Lisle, Village of 1/6/1984 (M)
Broome Maine, Town of 2/5/1992
Broome Nanticoke, Town of 12/18/1985
Broome Port Dickinson, Village of 5/2/1977
Broome Sanford, Town of 6/4/1980
Broome Triangle, Town of 7/20/1984 (M)
Broome Union, Town of 9/30/1988
Broome Vestal, Town of 3/2/1998
Broome Whitney Point, Village of 1/6/1984 (M)
Broome Windsor, Town of 9/30/1992
Broome Windsor, Village of 5/18/1992
Cattaraugus Allegany, Town of 11/15/1978
Cattaraugus Allegany, Village of 12/17/1991
Cattaragus Ashford, Township of 5/25/1984
Cattaraugus Carrollton, Town of 3/18/1983 (M)
Cattaraugus Cattaraugus, Village of 4/20/1984 (M)
Cattaraugus Cold Spring, Town of 3/1/1978
Cattaraugus Conewango, Town of 7/30/1982 (M)
Cattaraugus Dayton, Town of 5/25/1984 (M)
Cattaraugus Delevan, Village of 1/20/1984 (M)
Cattaraugus East Otto, Town of 4/20/1984 (M)
Cattaraugus East Randolph, Village of 2/1/1978
Cattaraugus Ellicottville, Town of 1/19/2000
Cattaraugus Ellicottville, Village of 5/2/1994
Cattaraugus Farmersville, Town of 7/23/1982 (M)
Cattaraugus Franklinville, Town of 7/17/1978
Cattaraugus Franklinville, Village of 7/3/1978
Cattaraugus Freedom, Town of 8/19/1991
Cattaraugus Great Valley, Town of 7/17/1978
Cattaraugus Hinsdale, Town of 1/17/1979
Cattaraugus Humphrey, Town of 8/13/1982 (M)
Cattaraugus Ischua, Town of 8/15/1978
Cattaraugus Leon, Town of 8/13/1982 (M)
Cattaraugus Limestone, Village of 4/17/1978
Cattaraugus Little Valley, Town of 6/22/1984 (M)
Cattaraugus Little Valley, Village of 2/1/1978
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TABLE 3.3

Summary of FEMA Flood Insurance Rate Map (FIRM) Availability

Current FIRM

County Community Name Effective Date
Cattaraugus Lyndon, Town of 7/16/1982 (M)
Cattaraugus Machias, Town of 8/20/1982 (M)
Cattaraugus Mansfield, Town of 5/25/1984 (M)
Cattaraugus Napoli, Town of 7/2/1982 (M)
Cattaraugus New Albion, Town of 12/3/1982 (M)
Cattaraugus Olean, City of 5/9/1980
Cattaraugus Olean, Town of 2/1/1979
Cattaraugus Otto, Town of 4/20/1984 (M)
Cattaraugus Perrysburg, Town of 4/20/1984 (M)
Cattaraugus Persia, Town of 4/20/1984 (M)
Cattaraugus Portville, Town of 7/18/1983
Cattaraugus Portville, Village of 4/17/1978
Cattaraugus Randolph, Town of 11/5/1982 (M)
Cattaraugus Randolph, Village of 8/1/1978
Cattaraugus Salamanca, City of 4/17/1978
Cattaraugus Salamanca, Town of 11/1/1979
Cattaraugus South Dayton, Village of 1/5/1978
Cattaraugus South Valley, Town of 12/2/1983 (M)
Cattaraugus Yorkshire, Town of 5/25/1984 (M)
gﬁii::ﬁgﬁ:ilrlgany Seneca Nation of Indians 9/30/1988
Cayuga Auburn, City of 8/2/2007
Cayuga Aurelius, Town of 8/2/2007
Cayuga Aurora, Village of 8/2/2007
Cayuga Brutus, Town of 8/2/2007
Cayuga Cato, Town of 8/2/2007
Cayuga Cato, Village of 8/2/2007
Cayuga Cayuga, Village of 8/2/2007
Cayuga Conquest, Town of 8/2/2007
Cayuga Fair Haven, Village of 8/2/2007
Cayuga Fleming, Town of 8/2/2007
Cayuga Genoa, Town of 8/2/2007
Cayuga Ira, Town of 8/2/2007
Cayuga Ledyard, Town of 8/2/2007
Cayuga Locke, Town of 8/2/2007
Cayuga Mentz, Town of 8/2/2007
Cayuga Meridian, Village of 8/2/2007
Cayuga Montezuma, Town of 8/2/2007
Cayuga Moravia, Town of 8/2/2007
Cayuga Moravia, Village of 8/2/2007
Cayuga Niles, Town of 8/2/2007
Cayuga Owasco, Town of 8/2/2007
Cayuga Port Byron, Village of 8/2/2007
Cayuga Scipio, Town of 8/2/2007
Cayuga Sempronius, Town of 8/2/2007
Cayuga Sennett, Town of 8/2/2007
Cayuga Springport, Town of 8/2/2007
Cayuga Sterling, Town of 8/2/2007
Cayuga Summer Hill, Town of 8/2/2007
Cayuga Throop, Town of 8/2/2007
Cayuga Union Springs, Village of 8/2/2007
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Summary of FEMA Flood Insurance Rate Map (FIRM) Availability

Current FIRM

County Community Name Effective Date
Cayuga Venice, Town of 8/2/2007
Cayuga Victory, Town of 8/2/2007
Cayuga Weedsport, Village of 8/2/2007
Chautauqua Arkwright, Town of 4/8/1983 (M)
Chautauqua Bemus Point, Village of 11/2/1977
Chautauqua Brocton, Village of (NSFHA)
Chautauqua Busti, Town of 1/20/1993
Chautauqua Carroll, Town of 10/29/1982 (M)
Chautauqua Cassadaga, Village of 12/1/1977
Chautauqua Celoron, Village of 3/18/1980
Chautauqua Charlotte, Town of 3/23/1984 (M)
Chautaugqua Chautaugua, Town of 6/15/1984
Chautauqua Cherry Creek, Town of 71211982 (M)
Chautaugua Cherry Creek, Village of 2/15/1978
Chautauqua Clymer, Town of 10/7/1983 (M)
Chautaugua Dunkirk, City of 2/4/1981
Chautauqua Dunkirk, Town of 8/6/1982 (M)
Chautaugua Ellery, Town of 3/18/1980
Chautauqua Ellicott, Town of 8/1/1984
Chautaugua Ellington, Town of 10/7/1983 (M)
Chautauqua Falconer, Village of 1/5/1978
Chautaugua Forestville, Village of 3/18/1983 (M)
Chautauqua Fredonia, Village of 11/15/1989
Chautaugua French Creek, Town of 6/8/1984 (M)
Chautauqua Gerry, Town of 1/6/1984 (M)
Chautaugua Hanover, Town of 12/18/1984
Chautauqua Harmony, Township of 12/1/1986 (L)
Chautaugua Jamestown, City of 6/1/1978
Chautauqua Kiantone, Town of 2/2/1996
Chautaugua Lakewood, Village of 11/2/1977
Chautauqua Mayville, Village of 1/5/1978
Chautaugua Mina, Town of 1/2/2003
Chautauqua North Harmony, Town of 2/15/1980
Chautaugua Panama, Village of 3/1/1978
Chautauqua Poland, Town of 3/11/1983 (M)
Chautaugua Pomfret, Town of 12/18/1984
Chautauqua Portland, Town of 10/7/1983 (M)
Chautauqua Ripley, Town of (NSFHA)
Chautauqua Sheridan, Town of 10/7/1983 (M)
Chautauqua Sherman, Village of 3/1/1978
Chautauqua Sherman, Town of 1/6/1984 (M)
Chautauqua Silver Creek, Village of 8/1/1983
Chautauqua Sinclairville, Village of 12/1/1977
Chautauqua Stockton, Town of 10/21/1983 (M)
Chautauqua Villenova, Town of 5/21/1982 (M)
Chautauqua Westfield, Town of 6/8/1984 (M)
Chautauqua Westfield, Village of 10/7/1983 (M)
Chemung Ashland, Town of 1/16/1980
Chemung Baldwin, Town of 7/23/1982 (M)
Chemung Big Flats, Town of 8/18/1992
Chemung Catlin, Town of 6/22/1984 (M)
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Summary of FEMA Flood Insurance Rate Map (FIRM) Availability

Current FIRM

County Community Name Effective Date
Chemung Chemung, Town of 9/3/1980
Chemung Elmira Heights, Village of 9/29/1996
Chemung Elmira, City of 4/2/1997
Chemung Elmira, Town of 9/29/1996
Chemung Erin, Town of 8/13/1982 (M)
Chemung Horseheads, Town of 9/29/1996
Chemung Horseheads, Village of 9/29/1996
Chemung Millport, Village of 6/15/1988 (M)
Chemung Southport, Town of 8/5/1991
Chemung Van Etten, Town of 9/28/1979 (M)
Chemung Van Etten, Village of 7/1/1988 (L)
Chemung Veteran, Town of 2/18/1983 (M)
Chemung Wellsburg, Village of 6/15/1981
Chenango Afton, Town of 9/30/1992
Chenango Afton, Village of 9/30/1992
Chenango Bainbridge, Town of 12/3/1991
Chenango Bainbridge, Village of 6/2/1993
Chenango Columbus, Town of 4/8/1983 (M)
Chenango Coventry, Town of 10/15/1985 (M)
Chenango Earlville, Village of 6/5/1985 (S)
Chenango German, Town of 9/24/1984 (M)
Chenango Greene, Town of 8/3/1981
Chenango Greene, Village of 8/3/1981
Chenango Guilford, Town of 7/6/1984 (M)
Chenango Lincklaen, Town of 3/23/1984 (M)
Chenango Mc Donough, Town of 6/5/1985 (M)
Chenango New Berlin, Town of 6/5/1985 (M)
Chenango New Berlin, Village of 11/4/1983 (M)
Chenango North Norwich, Town of 12/3/1991
Chenango Norwich, City of 12/18/1985
Chenango Norwich, Town of 11/15/1984
Chenango Otselic, Town of 6/5/1985 (M)
Chenango Oxford, Town of 8/24/1984 (M)
Chenango Oxford, Village of 9/10/1984 (M)
Chenango Pharsalia, Town of 8/24/1984 (S)
Chenango Pitcher, Town of 3/4/1986 (M)
Chenango Plymouth, Town of 11/4/1983 (M)
Chenango Preston, Town of 4/1/1983 (M)
Chenango Sherburne, Town of 8/24/1984 (M)
Chenango Sherburne, Village of 9/10/1984 (M)
Chenango Smithville, Town of 11/4/1983 (M)
Chenango Smyrna, Town of 9/24/1984 (M)
Chenango Smyrna, Village of 10/15/1985 (M)
Clinton Altona, Town of 9/28/2007 (M)
Clinton Ausable, Town of 9/28/2007 (M)
Clinton Beekmantown, Town of 9/28/2007
Clinton Black Brook, Town of 9/28/2007
Clinton Champlain, Town of 9/28/2007
Clinton Champlain, Village of 9/28/2007
Clinton Chazy, Town of 9/28/2007
Clinton Clinton, Town of 9/28/2007 (M)
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Clinton Ellenburg, Town of 9/28/2007 (M)
Clinton Mooers, Town of 9/28/2007 (M)
Clinton Peru,Town of 9/28/2007
Clinton Plattsburgh, City of 9/28/2007
Clinton Plattsburgh, Town of 9/28/2007
Clinton Rouses Point, Village of 9/28/2007
Clinton Saranac, Town of 9/28/2007
Clinton Schuyler Falls, Town of 9/28/2007
Columbia Ancram, Town of 6/5/1985 (M)
Columbia Austerlitz, Town of 6/5/1985 (M)
Columbia Canaan, Town of 7/3/1985 (M)
Columbia Chatham, Town of 9/15/1993
Columbia Chatham, Village of 12/15/1982
Columbia Claverack, Town of 9/6/1989
Columbia Clermont, Township of 9/5/1984
Columbia Copake, Town of 6/19/1985 (M)
Columbia Gallatin, Town of 10/16/1984
Columbia Germantown, Town of 5/11/1979 (M)
Columbia Ghent, Town of 1/1/1988 (L)
Columbia Greenport, Town of 11/15/1989
Columbia Hillsdale, Town of 5/15/1985 (M)
Columbia Hudson, City of 9/29/1989
Columbia Kinderhook, Town of 12/1/1982
Columbia Kinderhook, Village of 12/1/1982
Columbia Livingston, Town of 5/11/1979 (M)
Columbia New Lebanon, Town of 6/5/1985 (M)
Columbia Stockport, Town of 1/19/1983
Columbia Stuyvesant, Town of 9/14/1979 (M)
Columbia Taghkanic, Town of 1/3/1986 (M)
Columbia Valatie, Village of 12/1/1982
Cortland Cincinnatus, Town of 5/15/1985 (M)
Cortland Cortland, City of 8/15/1983
Cortland Cortlandville, Town of 8/15/1983
Cortland Cuyler, Town of 5/15/1985
Cortland Freetown, Town of 1/17/1975
Cortland Harford, Town of 5/15/1985 (M)
Cortland Homer, Town of 8/15/1983
Cortland Homer, Village of 8/15/1983
Cortland Lapeer, Town of 7/20/1984 (M)
Cortland Marathon, Town of 5/15/1985 (S)
Cortland Marathon, Village of 10/15/1982
Cortland Mcgraw, Village of 12/1/1982
Cortland Preble, Town of 5/15/1985 (M)
Cortland Scott, Town of 5/15/1985 (M)
Cortland Solon, Town of 5/15/1985
Cortland Taylor, Town of 5/15/1985 (M)
Cortland Truxton, Town of 5/15/1985 (M)
Cortland Virgil, Town of 5/15/1985 (M)
Cortland Willet, Town of 7/20/1984 (M)
Delaware Andes, Town of 5/1/1985 (M)
Delaware Andes, Village of 4/1/1986 (L)
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Delaware Bovina, Town of 5/1/1985 (M)
Delaware Colchester, Town of 2/4/1987
Delaware Davenport, Town of 2/2/2002
Delaware Delhi, Town of 7/18/1985
Delaware Delhi, Village of 7/18/1985
Delaware Deposit, Town of 3/18/1986 (M)
Delaware Fleischmanns, Village of 1/17/1986 (M)
Delaware Franklin, Town of 4/1/1988 (L)
Delaware Franklin, Village of 8/1/1987 (L)
Delaware Hamden, Town of 3/4/1986 (M)
Delaware Hancock, Town of 9/28/1990
Delaware Hancock, Village of 9/28/1990
Delaware Harpersfield, Town of 6/5/1985 (M)
Delaware Hobart, Village of 5/15/1985 (M)
Delaware Kortright, Town of 5/15/1985 (M)
Delaware Margaretville, Village of 6/4/1990
Delaware Masonville, Town of 11/1/1985 (M)
Delaware Meredith, Town of 5/15/1985 (M)
Delaware Middletown, Town of 8/2/1993
Delaware Roxbury, Town of 5/15/1985 (M)
Delaware Sidney, Town of 9/30/1987
Delaware Sidney, Village of 9/30/1987
Delaware Stamford, Town of 10/1/1986 (L)
Delaware Stamford, Village of 8/1/1987 (L)
Delaware Tompkins, Town of 11/15/1985 (M)
Delaware Walton, Town of 9/2/1988
Delaware Walton, Village of 4/2/1991
Delaware/Broome Deposit, Village of 2/1/1979
Dutchess Amenia, Town of 11/15/1989
Dutchess Beacon, City of 3/1/1984
Dutchess Beekman, Town of 9/5/1984
Dutchess Clinton, Town of 7/5/1984
Dutchess Dover, Town of 7/4/1988
Dutchess East Fishkill, Town of 6/15/1984
Dutchess Fishkill, Town of 6/1/1984
Dutchess Fishkill, Village of 3/15/1984
Dutchess Hyde Park, Town of 6/15/1984
Dutchess Lagrange, Town of 9/8/1999
Dutchess Milan, Town of 8/10/1979 (M)
Dutchess Millbrook, Village of 2/27/1984 (M)
Dutchess Millerton, Village of 1/3/1985
Dutchess North East, Town of 9/5/1984
Dutchess Pawling, Town of 1/3/1985
Dutchess Pawling, Village of 8/1/1984
Dutchess Pine Plains, Town of 10/5/1984 (M)
Dutchess Pleasant Valley, Town of 1/16/1980
Dutchess Poughkeepsie, City of 1/5/1984
Dutchess Poughkeepsie, Town of 9/8/1999
Dutchess Red Hook, Town of 10/16/1984
Dutchess Red Hook, Village of (NSFHA)
Dutchess Rhinebeck, Town of 9/5/1984
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Dutchess Rhinebeck, Village of 2/1/1985
Dutchess Stanford, Town of 12/17/1991
Dutchess Tivoli, Village of 8/1/1984
Dutchess Union Vale, Town of 9/2/1988
Dutchess Wappinger, Town of 9/22/1999
Dutchess Wappingers Falls, Village of 9/22/1999
Dutchess Washington, Town of 8/17/1979 (M)
Erie Akron, Village of 11/19/1980
Erie Alden, Town of 2/6/1991
Erie Alden, Village of 1/6/1984 (M)
Erie Ambherst, Town of 10/16/1992
Erie Angola, Village of 8/6/2002
Erie Aurora, Town of 4/16/1979
Erie Blasdell, Village of 6/25/1976 (M)
Erie Boston, Town of 9/30/1981
Erie Brant, Town of 1/6/1984 (M)
Erie Buffalo, City of 9/26/2008
Erie Cheektowaga, Town of 3/15/1984
Erie Clarence, Town of 3/5/1996
Erie Colden, Town of 7/2/1979
Erie Collins, Town of 9/26/2008
Erie Concord, Town of 9/4/1986
Erie Depew, Village of 8/3/1981
Erie East Aurora, Village of 8/6/2002
Erie Eden, Town of 8/24/1979 (M)
Erie Elma,Town of 6/22/1998
Erie Evans, Town of 2/2/2002
Erie Farnham, Village of (NSFHA)
Erie Grand Island, Town of 9/26/2008
Erie Hamburg, Town of 12/20/2001
Erie Hamburg, Village of 1/20/1982
Erie Holland, Town of 9/26/2008
Erie Kenmore,Village of (NSFHA)
Erie Lackawanna, City of 7/2/1980
Erie Lancaster, Town of 2/23/2001
Erie Lancaster, Village of 7/2/1979
Erie Marilla, Town of 9/29/1978
Erie Newstead, Town of 5/4/1992
Erie Orchard Park, Town of 3/16/1983
Erie Orchard Park, Village of (NSFHA)
Erie Sardinia, Town of 1/16/2003
Erie Sloan, Village of (NSFHA)
Erie Springville, Village of 7/17/1986
Erie Tonawanda, City of 9/26/2008
Erie Tonawanda, Town of 11/12/1982
Erie Wales, Town of 9/26/2008
Erie West Seneca, Town of 9/30/1992
Erie Williamsuville, Village of 9/26/2008
Erie/Cattaraugus Gowanda, Village of 9/26/2008
Essex Chesterfield, Town of 5/4/1987
Essex Crown Point, Town of 7/16/1987
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Essex Elizabethtown, Town of 1/20/1993
Essex Essex, Town of 4/3/1987
Essex Jay, Town of 6/17/2002
Essex Keene, Town of 6/5/1985 (M)
Essex Keeseville, Village of 9/28/2007 (M)
Essex Lake Placid, Village of (NSFHA)
Essex Lewis, Town of 5/15/1985 (M)
Essex Minerva, Town of 10/5/1984 (M)
Essex Moriah, Town of 9/24/1984 (M)
Essex Newcomb, Town of 6/5/1985 (M)
Essex North Elba, Town of 8/23/2001
Essex North Hudson, Town of 5/15/1985 (M)
Essex Port Henry, Village of 7/16/1987
Essex Schroon, Town of 11/16/1995
Essex St. Armand, Town of 2/5/1986
Essex Ticonderoga, Town of 9/6/1996
Essex Westport, Town of 9/4/1987
Essex Willsboro, Town of 5/18/1992
Essex Wilmington, Town of 11/16/1995
Franklin Bangor, Town of (NSFHA)
Franklin Bellmont, Town of 8/5/1985 (M)
Franklin Bombay, Town of 2/15/1985 (M)
Franklin Brandon, Town of (NSFHA)
Franklin Brighton, Town of (NSFHA)
Franklin Brushton, Village of 2/19/1986 (M)
Franklin Burke, Town of 2/19/1986 (M)
Franklin Burke, Village of (NSFHA)
Franklin Chateaugay, Village of (NSFHA)
Franklin Constable, Town of (NSFHA)
Franklin Dickinson, Town of 3/18/1986 (M)
Franklin Duane, Town of (NSFHA)
Franklin Fort Covington, Town of 12/23/1983 (M)
Franklin Franklin, Town of 9/24/1984 (M)
Franklin Harrietstown, Town of 1/3/1985
Franklin Malone, Town of 9/4/1985 (M)
Franklin Malone, Village of 4/3/1978
Franklin Moira, Town of 4/15/1986 (M)
Franklin Santa Clara, Town of (NSFHA)
Franklin Saranac Lake, Village of 1/2/1992
Franklin Tupper Lake, Town of (NSFHA)
Franklin Tupper Lake,Village of 3/1/1987 (L)
Franklin Waverly, Town of (NSFHA)
Franklin Westville, Town of 2/15/1985 (M)
Fulton Bleecker,Town of 7/18/1985 (M)
Fulton Broadalbin, Town of 1/3/1985 (M)
Fulton Broadalbin, Village of 4/15/1986 (M)
Fulton Caroga, Town of 7/18/1985 (M)
Fulton Ephratah, Town of 7/3/1985 (M)
Fulton Gloversville, City of 9/30/1983
Fulton Johnstown, City of 7/18/1983
Fulton Johnstown, Town of 7/3/1985 (M)
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Table 7.1
Modified Mercalli Intensity Scale

Modified
Mercalli
Intensity

Description

Effects

Typical
Maximum

Moment
Magnitude

Instrumental

Not felt except by a very few under especially favorable conditions.

1.0t0 3.0

Feeble

Felt only by a few persons at rest, especially on upper floors of
buildings.

Slight

Felt quite noticeably by persons indoors, especially on upper floors of
buildings. Many people do not recognize it as an earthquake.
Standing motor cars may rock slightly. Vibrations similar to the
passing of a truck. Duration estimated.

3.0t0 3.9

Moderate

Felt indoors by many, outdoors by few during the day. At night, some
awakened. Dishes, windows, doors disturbed; walls make cracking
sound. Sensation like heavy truck striking building. Standing motor
cars rocked noticeably.

Rather Strong

Felt by nearly everyone; many awakened. Some dishes, windows
broken. Unstable objects overturned. Pendulum clocks may stop.

4.0t04.9

Vi

Strong

Felt by all, many frightened. Some heavy furniture moved; a few
instances of fallen plaster. Damage slight.

Vil

Very Strong

Damage negligible in buildings of good design and construction;
slight to moderate in well-built ordinary structures; considerable
damage in poorly built or badly designed structures; some chimneys
broken.

5.0t05.9

VIl

Destructive

Damage slight in specially designed structures; considerable damage
in ordinary substantial buildings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory stacks, columns,
monuments, walls. Heavy furniture overturned.

Ruinous

Damage considerable in specially designed structures; well-designed
frame structures thrown out of plumb. Damage great in substantial
buildings, with partial collapse. Buildings shifted off foundations.

6.0t0 6.9

Disastrous

Some well-built wooden structures destroyed; most masonry and
frame structures destroyed with foundations. Rails bent.

Xl

Very Disastrous

Few, if any (masonry) structures remain standing. Bridges destroyed.
Rails bent greatly.

Xl

Catastrophic

Damage total. Lines of sight and level are distorted. Objects thrown
into the air.

7.0 and higher

The above table compares the Modified Mercalli intensity scale and moment magnitude scales that typically observed near the epicenter of a seismic

event.

Source: USGS Earthquake Hazard Program (http://earthquake.usgs.gov/learning/topics/mag_vs_int.php)
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